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Overseas Forestry Students and 


Graduate School 


J. V. Thirgood 


American foresters, interested in academic training, the professional 


status of foresters, or simply curious about the image of American 


foresters abroad will find Mr. 
thought-provoking. 


Because of their situation in for- 


est regions of particular 
quence, graduate schools in western 
North can 


nificant contribution to 


conse- 


America make a sig- 
forest ry 
education by attracting men inter- 
ested in the intimate study of the 
Northwest forest. 

The graduate student from 
abroad will almost certainly have 
a different approach 
North American counterpart and 
will probably have different objec- 
tives. In this paper an attempt is 
made to give consideration to the 
particular approach of such stu- 
dents, the special characteristics of 
the edueational 
sponsible for conditioning 
thinking, and to 


from his 


background re- 
their 
suggest possible 
ways in which their objectives may 
be met through graduate study. 
Although formulated the 
viewpoint of the British student 
much of written is also 
other 


from 


what is 


applicable to men from 
countries. 
In general, discussion of 


parative university standards is al- 


com- 


AUTHOR, when this article was pre- 
pared, was a graduate student, Oregon 
State College. He is now with the State 
University College of Forestry at Syra 
ecuse, N. Y. 

He has been employed in British Col- 
umbia in state and industrial forestry; 
as FAO adviser on forest research, Iraq; 
Forest 
Forestry 


THE 


as silviculturist, Cyprus Service: 
and with the British 


sion in research and practice. 


Commis 


Thirgood’s observations and comments 


most always colored by a tendency 
to favor the approach to which 
one was initially exposed. The ques- 
tion is specifically linked with gen- 
eral considerations of social, cul- 
tural, and educational traditions, 
and the level of pre-university 
education. 

Not least, in regard to ecompari- 
sons between Europe and North 
America, it reflects the different 
function of the university and the 
status of other forms of profes- 
sional and vocational education. It 
is sufficient to note that graduation 
either North 
America or Britain indicates a cer- 
tain broad level of intellectual 
eapacity and ability to profit from 
formal study. 

However, to understand the ap- 
sritain it 
recognize 


from universities in 


proach to the man from 
is desirable to certain 
differences in the approach to for- 
estry education at the university 
level in Britain and in North 
America, this without any implica- 
tion of superiority of the one over 
the other, for they have different 
aims. Partially these differences 
have arisen from the different view 
of university education, but largely 
from a significant difference in the 
organization of the forestry pro- 
fession in North America from that 
commonly found elsewhere, and as 
a consequence of this, differences 
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in the function of the forester. 
Abroad, a graduate forester is 
trained to fit into the pattern of the 
professional district forest officer, 
inspecteur, or as- 
conservator of 


forstmeister, 
sistant forests, in 
sole charge of a territorial district 
varying from a few thousand acres 
to a whole province. He has a staff 
of vocationally trained foresters to 
assist him in the field and usually 
in direct charge of the day-to-day 
working of units. This organiza- 
tional pattern is found both in in- 
tensive and extensively managed 
forests. A similar structure has not 
developed in North America. In 
place of individual units the basic 
administrative areas are larger and 
staffed by a team of specialists who 
work under greater or lesser diree- 
tion, and a voecationally trained 
cadre has not been developed. 
Much of the technical work at the 
woods level which elsewhere would 
be deputed to the vocationally 
trained forester falls necessarily to 
the lot of the graduate, whose 
training must therefore fit him for 
such work. As a result of this dif- 
ference the British or 
forest officer on graduation, 
whether working at home or 
abroad, will almost certainly have 


European 


a much higher degree of respon- 
sibility in his first appointment. 
Also, he has a commensurately 
higher professional status in rela- 
tion to other fields of professional 
activity than his North American 
counterpart. He will have a very 
considerable measure of autonomy 
with little in the 


way of formu- 
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lated prescriptions or instructions 
To all 
purposes he will be in sole charge 
of all 
his district In 


handed down. intents and 


aspects of forestry within 


research he will 
work with a team of vocationally 
trained foresters and will be con- 
cerned rather with the planning 
and organization of investigations, 
and with the interpretation of re- 
sults, than with the actual conduct 
of the often 


routine work of experiment layout, 


time-consuming and 


maintenance, and assessment at a 
number of very diverse sites. Thus, 
he can undertake a greater num- 
ber of 
He will usually be working in ap 


The 


investigation 


projects at any one time 
funda- 
the 


concern of the university scientist 


plied research more 


mental will be 
working in the basic disciplines, 
probably not a forester by training 
or experience. The success of such 
forest officers, whether in research 
or administration, will lie in their 
ability to interpret the basie prin- 
ciples and eurrent and classical 
techniques, which they studied at 
a university, in the light of local 
conditions, and to build upon these 
and 


in day-to-day management 


long term planning. Rarely can 


they work by rote. 
On the other hand it seems that 
the North 


forest management most often finds 


American graduate in 
himself initially working in a sub 


ordinate eapacity, as part of a 
is coneerned 
the 


often does not 


complex in which he 
small section of 
which he 
see through to completion, be it 
forestry. He 
charge of a comparative 


only with a 


work and 
public or industrial 
may he in 
lv small field party, or engaged in 
routine té hn al 


ould be 


en trained at a vocational 


activitv, which 


elsewhere w the direet eon- 
eern of n 
level and working under the gen- 
eral supervision of the 
The 
forestry organiza 
thor 
For 
Franeois in the au 
FAO ‘Forest 
Poliey, Law, and Administration. ”’ 


profes- 
trained 
dual level of 


sionally man ease for 


tion and staffing has been 


ventilated elsewhere 


example, by 


oughly 


thoritative study 


Implicit in this is the develop 
ment of two discrete types of for 
estry education, (1) the vocational 
school of a definitely regional ehar- 


acter which teaches techniques for 
direct field application, and (2 
the professional school which con- 
centrates on the basic principles of 
forestry, as a foundation on which 
the graduate may build by prac- 
tical experience in the particular 
sphere in which he finds himself. 
The general principle is that each 
category of men requires a train- 
ing designed specifically for that 
that 
and 


category and no other and 
different qualities 


orientation are required. 


personal 


Lacking vocational schools, 
North American university schools 
of forestry appear to make up the 
deficiency by including a consid- 
erable amount of vocational train- 
ing. This fits the graduate not only 
for the eventual role of forest ad- 
ministrator and/or scientist at the 
professional level, but equips him 
to undertake the work of the for- 
Also, it 
perhaps, necessary to open recruit- 


est technician. has been, 
ment to inelude a proportion of 


those men capable of attaining 


technician status, who elsewhere 
would be eandidates for subprofes- 
sional training, and for whom fa- 
cilities are not vet available. 

In the British scheme of things 
there is emphasis on full profes- 
the 


considered 


time of 
that 
attained unless the 


from 
eraduation. It is 


sional standing 
this cannot be 
graduate is employed in work com- 
parable with other professions, 
the different 
conditions of the forest. 


In North 
Bachelor degree, at 


with due regard to 


the 
more 


America whereas 
least in 
technical fields, seems to be often 
looked but 


stone to full professional qualifica- 


unon as a stepping- 


tion inthe possession of the 
Master diploma i 
There 


considered as the culmination of a 


this is not so in 
the first 


degree 1s 


Britain. 


well-rounded training. <Any fur- 
ther academic qualification is mere- 
further 


Ww ill sel- 


ly taken as evidence of 
specialized training and 
reflected in 


Even 


dom be financial 
benefits forma! 
post-graduate qualification is like- 
ly to be held only by 


any 
in research, 


personnel 
working in the specialized ancil- 
fields. lecturers 
very frequently have no advanced 
without 


lary University 


However, almost 


degrees. 


JOURNAL OF FORESTRY 
exception they are men with long, 
and often distinguished, careers in 
the field, whose lectures are strong- 
ly interlarded with their own prac- 
tical experience. This is a most 
valuable characteristic. 

The B. Se. degree course in for- 
estry extends over three years, or 
four years if with Honours. The 
consensus of those who have been 
exposed to both American and 
British training is that the British 
school does not offer such a wide 
program of courses, and to all in- 
tents and purposes confines its at- 
tention to forest management in 
the broad sense, and to the sciences 
basic to that study. Courses are 
subject to a deeper and more de- 
tailed treatment, and the British 
student has to obtain a greater 
understanding of his subject. The 
forestry schools are small with a 
strictly limited intake and can be 
highly selective in their recruit- 
ment because of competition far 
available places. 

While, so far as is 
formal comparative study has been 


known, no 


made of forestry education in the 
two countries, an evaluation of 
technical training, quoted by O. 
C. Carmichael, late president of 
the Carnegie Foundation for the 
Advancement of Teaching, in Uni- 
Commonwealth and 
(Harper. New York, 
1959) equated the British Higher 
National Certificates in technology 
with the first degree in the Ameri- 
ean the standard 
reached in the British universities 
by the end of the second vear. (Tt 


versities : 


American 


university, or 


must be kept in mind in this re- 
gard that the usual European high 
school program encompasses at 
least the equivalent of the fresh 
man vear at the American college.) 
observers have 
gone so that the 
British B. Se. should be equated 
with the American M.Se. An essen- 
tial difference, that 
through the thesis requirement the 
M.Se. 
research. In Britain there 
the B. Se. 


significance of 


Some American 


far as to assert 


however, is 


gives some introduction to 
is also 
awarded (Honours). 
The this 


popularly known as an ‘‘honours 


degree, 


degree’’ is perhaps not always 
understood in America. Depending 


upon the university, first, second, 
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third, or even fourth class honours 
may be awarded. These are granted 
on the basis of an additional year’s 
study after the pass degree. Re- 
quirements are high. The honours 
degree is often looked upon as the 
first research degree. 

It is unfortunately true that in 
the past the American M. F. 
not had a very high rating in Brit- 


has 


ish eyes. It has been looked upon 
man has 
had firsthand contact with Ameri- 


more as evidence that a 


ean forest conditions, and as such 
a useful experience, than as evi- 
higher standard of at- 
tainment. It 


dence of a 
is only realistic to 
record that a large proportion of 
British have taken 
such addititional training have re- 
turned home disappointed. This 
may result in a few cases from an 


students who 


incorrect initial approach, and is 
much to be regretted. It 
sulted also from the variable stand- 


has re- 


ing of the various forestry schools 
in the United States, which people 
in Britain do not always appreci- 
ate and cannot evaluate. Further, 
the often 
tural knowledge and experience of 
the British student frequently al- 
low the formal 
courses offered in his field of in- 
terest, to complete his year in 
North America with little addition- 
al work other than adjustment to 
the local conditions and terminol- 


more advanced silvicul- 


him, if he takes 


ogy, and compliance with require- 
ments for formal assignments and 
papers. This path, of course, leads 
to loss of interest. The overseas 
student is accustomed to a system 
of intensive and concentrated lec- 
tures and personal study in which 
a man on entry to a university and 
even in his freshman year, is con- 
sidered mature enough to conduct 
his scholastic affairs unaided and 
in such a manner as to enable him 
to satisfy the final examiners. This 
student may be impatient of, and 
react adversely to, the doctrine of 
student participation, and the pat- 
tern of prescribed readings, quizzes 
and assignments, the daily busy 
work of the American student. He 
will probably consider these in- 
structional methods to be super- 
ficial, inefficient, and unduly time- 
consuming. He may feel that if left 
to his own devices he could put to 
much better use much of the time 


which he is obliged to spend in 
classes and in directed studies. 
Prescribed references to specific 
pages and even to paragraphs he 
will consider as uneconducive to 
wide reading. He may also be sur- 
prised at the emphasis placed on 
the study of individual papers in 
the periodicals and in the research 
and booklets that bulk so 
large in American forestry publica- 
tion, rather than on the authorita- 
tive and classical texts of interna- 
tional standing, many of which are 
of course American. These he may 
find often unfamiliar to his 
fellow students. Particularly will 
he contrast the piecemeal approach 
to testing and the use of objective 


notes 


are 


methods, with their stress on facts, 
with the long essay type examina- 
which he has been ac- 
customed, where emphasis is on 
prin- 


tions to 


understanding and_ basic 
ciples. 

He is also likely to agree with 
Carmichael that: ‘‘Frequently 
there is a lack of discrimination be- 
the facts and skills which 
ean be learned later on the job and 
those which are basie to an under- 
standing of principles which must 
be learned in the University.’’ 

In all this he may not be, of 
course, necessarily correct ! 


tween 


Usually an overseas graduate 
working for the M. F. will have 
one of the following aims: 

1. He intends to settle in North 
America and feels the need for 
orientation. 

29. He intends to settle and, in- 
terested in the more technical as- 
pects of forestry, he finds the same 
weight is not given to the first 
elsewhere, and_ the 
Master degree is necessary for ad- 


degree as 


vancement. 

3. He intends to return to his 
homeland and wishes to obtain a 
knowledge of the North American 
forest and its silviculture. 

4. He intends to specialize in a 
certain field for which particular 
facilities are available here. 

Often, however, he just 
wish to experience university life 
something of North 
American forestry before settling 
down to a career. 

Most frequently his information 
of the nature of the academic world 
which he will enter will be very 


mav 


and see 
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vague and will extend little be- 
yond the Hollywood version of 
campus life. He will be quite un- 
prepared for the extensive control 
exercised by the college over the 
student body in both academic and 
social affairs. Even the use of the 
designation ‘‘student’’ at the 
graduate level may surprise him. 
He will most certainly not be ex- 
pecting to be returning to 
‘“*school.’’ In his studies the em- 
phasis laid on formal course work 
in the graduate school and the 
wide range of courses that he may 
be expected to encompass may be 
unexpected, as will also be the pos- 
sibility of introductory, or at least 
undergraduate work in the basic 
sciences at a time when he would 
expect his work to become 
professionalized and his interests 
specialized. Accustomed to a rela- 
tively limited fixed curriculum he 
may be rather bewildered by the 
array of professional and cross- 
campus that offered 
for his selection. In practically 
all cases his knowledge of the situa- 
tion will contrast sharply with the 
local student fully familiar with 
the university system. 


more 


courses are 


3ecause of the bonds of a com- 
mon language, cultural heritage, 
and political philosophy, the Brit- 
ish student is favorably placed, as 
compared to other 
dents, in regard to 


stu- 
orientation. 
However there is perhaps a danger 
in these resemblances. It is decep- 


overseas 


tively easy to recognize the similar- 
and neglect the differences, 
Although we British may not al- 
ways recognize the fact, we are 
Europeans and are motivated by 
an Old-World philosophy which is 
not that of the New World. It has 
been said with some truth that the 
British do not realize that they are 
Europeans until they leave Eu- 
rope. It is not to be expected that 
the British student will react to a 
given situation in the same way as 
will his North American fellow 
student. There is also the question 
of language. George Bernard Shaw 
wrote, ‘‘The British and the Amer- 


ities 


icans are one people divided by a 
common language.’’ There is much 


truth in this aphorism. Especially 
in the field of scientific writing 
there are striking divergencies, and 
the British student is likely to ex- 
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real difficulties in 
this regard if these differences are 


perience very 


not recognized by his American 
This is not merely a 
question of the use of colloquial- 


pre »fessors. 


isms, or of easily recognized differ- 
The 


style that characterizes much of 


ences in spelling. more terse 
present day American publication 

even to some extent, the style in 
which this paper is written—is for- 
the graduate. He 
is accustomed to a syntax that to 
North 


unnecessarily literary, verbose, and 


elgn to British 


American eyes may seem 


complex. Typically his sentence 
form is long and with supporting 
or amplifying phrases. If obliged 
to attempt an American style he 
will feel constricted. In his reading 
find North American re- 
search writing disjointed and dis- 


he may 


concertingly lacking in continuity. 
It is very desirable that this dif- 
ference be recognized for the dif- 
ficulty will oceur with each report 
that the student writes and which 
is critically examined, Comparison 
and British 
sional and scientific journals, such 
as the JoURNAL OF FORESTRY and 
the Forestry 
the American 
British Nature, will 
differences Although, quite ob- 
viously, the British student does 


of American profes- 


Review, or 
the 
indicate these 


Empire 


Science and 


not encounter the 
difficulties as the 
is not English, it is 


same language 
student whose 
mother tongue 
no exaggeration to say that where 
there is insistence on American 
forms, this ean be one of the great- 


problems encountered 


est single 


by the British student during his 
academic life in a North American 
university 

Broadly the average 
United Kingdom graduate in North 
America will look upon this period 


speaking 


of training as an interlude, an ex- 
tension of his experience, rather 
than the completion of professional 
qualifications, although he may, for 
career purposes, be eager to obtain 
the higher degree. If this rather 
different approach to graduate 
study is acceptable it is one which 
but it 
requires a rather different orien- 
tation of study. Such a student 
will usually look for a general cov- 
field rather 
than concentration on special and 


ean have valuable results, 


erage of his ehosen 


more limited aspects, with facilities 
for the extensive study of the main 
and over-all aspects of forestry in 
the Northwest. He will not expect 
to be exposed to a considerable 
amount of work 
ences which he will consider were 
adequately treated during his first 
degree. His outlook will be strictly 
professional. In the pattern of uni- 
versity education at home if he had 
wished to become a botanist, or to 
work in one of the other 
fields, he would have taken his de- 
that 


in the basic sci- 


basic 


gree in area and not in for- 
estry. 

An introductory or survey course, 
including climate, gross physical 
geography, forest types, policy, 
economics, and management, silvi- 
cultural and utilization practices 
in the region, would be most desir- 
able, for few overseas students will 
have more than the most hazy 
knowledge of the region on arrival. 
The main courses could well be con- 
cerned with a more intensive but 
still broad treatment or amplifica- 
tion of those aspects which lie with- 
in the field of interest, 
rather than a channeling 
into studies of special narrow sec- 
tors, unless these fall within a par- 
ticular research interest. 

In fields of a study with which 
he is already familiar it is prob- 
able that the overseas student will 
respond better to the more infor- 
mal and flexible reading and con- 
ference graduate 
courses are not available, than to 
undergraduate courses which ean 
easily result in a _ considerable 
amount of repetition of ground al- 
ready covered, although possibly 
from a different viewpoint. In 
many cases such informal work will 
better fit his needs and mental ap- 
proaches even when formal gradu- 
ate are available. How- 
ever, he will always want to listen 
to an inspiring lecturer and may 
respond well to seminars. 

Fields which could very well be 
followed with profit by European 
students outside the general area 
of silviculture, which will generally 
be their main are the 
mensurational aspects of forestry, 
enumeration and survey methods, 
the use of digital computers, pho- 
togrammetry, and the general ap- 
plication of statistical concepts. 


visitor’s 
narrow 


eourse, where 


eourses 


concern, 
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The facilities available in these 
fields, and advances made, are per- 
haps not fully realized abroad. 
These have given as distinctive a 
stamp to forestry in North Amer- 
ica, at this stage of development, 
as has the biological approach of 
Europe. The available 
might be of the greatest value to 
men who intend to work in tropical 
forestry, for many of the problems 
of the coast forests of the Pacific 
Northwest, particularly, have sim- 
ilarities to those of the wet tropics, 
and a study of local problems and 
solutions ought to be helpful in the 
development of techniques. To a 
considerable extent this is also true 
of the extraction and forest engi- 
neering processes of the region, 
and of protection. The methods 
of forest survey, the statistical eon- 
cepts under 
conditions, exploitation methods; 
and in the protection field, studies 
in fire behavior, may be of inter- 
est. All have much in common with 
tropical development, as has the 
conversion of virgin forest to man- 
agement, the approach to sustained 
yield, and the development of mar- 
kets for less favored species. 

In the drier parts of the West 
the is interested in 
land-use problems and questions of 
multiple or integrated land use will 
find much to interest him. Courses 
in range management, erosion con- 
trol and watershed management 
have much to offer, while the silvi- 
culture of the drier forest areas 
might be of considerable interest. 
The ponderosa pine forests of the 
Northwest for example have very 
great similarity to the coniferous 
forest regions of the Eastern Medi- 
terranean, and much of the same 
problems are encountered. 

Diploma in Forestry 

The needs of many overseas stu- 
dents might perhaps be met better 
by the provision of some form 
of post-graduate diploma than 
through the media of the more in- 
tensive Master course which im- 
plies a more detailed considera- 
tion of the field selected. Although 
such a diploma might be an inno- 
vation it would recognize the spe- 
cial needs of overseas foresters and 
serve them well. A large number 
of men would wish to obtain an 
over-all impression of North Amer- 


courses 


necessary extensive 


forester who 
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ican forestry and especially of the 
West Coast forest and of its species, 
without embarking on a research 
project or desiring the deeper 
study necessary for a 
higher degree. This type of spe- 
cialized professional training at 
the graduate level is often provided 
in Britain through the provision 
of a post-graduate diploma course 


academic 


If such a course were to be made 
available in North American uni- 
and became known, it 
would surely meet with a very sur- 
prising response from Europe. It 


versities, 


could be general in nature, broad 
in outline, and very desirably in- 
elude an though not 
necessarily conducted, tour of the 
Pacific Northwest forests and for- 
est industries, and possibly some 
form of dissertation. It is not sug- 
gested the standards be lower than 
the existing graduate programs, for 
this would defeat its purpose, but 
that the general orientation and 
basis of the program be designed 
to meet the requirements of the 
foreign professionally qualified for- 


ester. 


organized, 


It would go far toward meeting 
the needs of the increasing number 
of experienced forest officers who 
come to spend some time in North 
America as recipients of various 
fellowships or at their govern- 
ment’s expense, for whom attend- 
ance on a formal academic program 


is obligatory, but whose require- 


well met through 
the existing Master program. 


ments are not 


Doctorate Program 


In concept the Ph.D. in North 
America differs in a number of re- 
spects from that of Britain. The 
British degree is awarded for a 
significant contribution to knowl- 
edge and requires detailed penetra- 
tion of a limited area. The candi- 
date is assumed to have attained 
a thorough understanding of his 
field prior to embarking on his 
Ph.D. study, and is a specialist in 
his chosen field. There are no for- 
mal courses and frequently con- 
siderable flexibility in residence re- 
quirements. The study may extend 
over a very considerable period of 
years. The degree is awarded en- 
tirely on the basis of the research 


contribution and is a mark of con- 
siderable achievement. While it may 
be obtained through continuing 
study after the honours degree it 
is not looked upon as an extension 
of formal education. 

The British student confronted 
with American requirements may 
be impatient with the emphasis on 
formal course work as a basis for 
broad understanding in addition to 
the penetrating exploration of a 
narrow field that is implicit in the 
thesis study. This will be more 
acceptable to him if he feels that 
he is penetrating new ground, nec- 
essary for the development of his 
area of interest. 

The American Ph.D. has also 
perhaps not received adequate 
recognition abroad, and with much 
less justification. It may imply a 
different kind of scholarship but 
one that is no less worthwhile. It 
is at least arguable that its attain- 
ment involves concentra- 
tion of effort. Its requirements 
are almost certainly more onerous. 

As the prime research degree it 
should maintain the character giv- 
en it by the individual institution. 
There are no grounds for suggest- 
ing any difference in conditions of 
award for overseas and local men, 
provided there is recognition of 
previous attainment and an avoid- 
ance of repetitive courses merely to 
satisfy requirements for academic 
credits. In most North American 
institutions there is sufficient flex- 
ibility in the regulations to accom- 
modate individual circumstances 
and a wide range of thesis subjects. 

With the exception of the dip- 
loma course all the points discussed 
are presently available to the grad- 
uate student by judicious choice of 
However, many students 
from overseas are slightly bewil- 
dered during the initial stages, by 
the apparently complex and for- 
malized organization of study, es- 
pecially in regard to the unfamiliar 
system of elective courses and the 
use of academic credits. The stu- 
dent may not realize the flexibility 
which is in fact often concealed 
behind a facade of formalism. In 
addition, perhaps he does not really 
know the courses that he should 
follow until too late for registra- 


greater 


eourses. 
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tion. Frequently, subsequent ad- 
justments are necessary. 

Difficulties may also arise out of 
requests by registrars for tran- 
scripts. These are not issued by 
many overseas universities and 
there is often considerable uncer- 
tainty as to what is required. The 
student may quite well be unaware 
of the grades that he obtained in 
his final degree examinations other 
than that he satisfied the exam- 
iners in the appropriate subjects. 
The fact of his obtaining his de- 
gree is considered as_ evidence 
of his attaining an adequate stand- 
ard. For the rest, dependence is 
placed on his professor’s personal 
reference and upon his subsequent 
experience and work history. 

Individual professors, although 
they can help very considerably, 
cannot be expected to know the 
background and interests of a 
strange student at first sight. Two 
measures could mitigate this to a 
certain extent: (1) the overseas 
student could be advised to discuss 
the content of his proposed course 
with his own professor before leav- 
ing home, or possibly with some- 
one who has been exposed to the 
American university system; and 
(2) the device of a special forestry 
counselor or adviser for overseas 
students could be provided. This 
faculty member might be similar 
to the tutor at a number of British 
universities, not necessarily con- 
cerned with specific fields of inter- 
est, or administrative matters, but 
with a special understanding of 
overseas student needs and diffi- 
culties, and if possible with some 
knowledge of their home back- 
ground, or at least of forestry out- 
side North America. 

This paper had its genesis in dis- 
cussions at two North American 
forestry schools, one Canadian and 
the other American. My thanks 
are due to the faculty members at 
the University of British Columbia 
and at Oregon State College who 
have borne with the possibly 
strance views of this overseas for- 
ester, and also to the various over- 
seas students with whom I have 
discussed these matters. The views 
expressed remain, of course, my 
own. 





An Examination of Seed Orchard Concepts' 


Ray E. Goddard and 
Claud L. Brown 


DURING recent years, accompany- 
ing the tremendous upsurge of in- 
research in forest 


fields, 


orchards have been established on 


terest and 


and related seed 


genet ics 


a relatively large scale, particular- 
ly in the Southeast. The parental 


trees used in these orchards are 


selected solely on the basis of their 


phenotypic expression of certain 


desirable characteristics. Most com- 


inonly, selected trees are chosen 


because they appear outstanding 
in several qualities and are termed 


superior’’ or ‘‘plus.’’ 


Scions from selected trees are 


vegetatively propagated by graft- 
ing and placed in orchards for the 
production of seed. It is either ex 
pressed or implied that each clone 
will be 


in such an orchard 


tested 


pro- 
which do 


greny and clones 
not produce progeny of adequate 
the 


The development of seed 


quality will be removed from 
orchard 
orchards and current information 
econeerning their management have 
been thorough) 


Zobel et 


well as 


reviewed by 
This 
other discussions of 
tends to 
implication the 


al 8 review as 
many 
forest tree improvement 
equate at least by 
terms ‘‘seed orchard’’ and ‘‘clonal 
seed orchard.”’ 


The 


paper is To point out 


this 
clonal 


primary purpose of 
that 
the 


pathways leading to the mass pro 


seed orchards are not only 


duetion of genetically improved 
forest planting stock, and suggests 
the use 


controlled 


of seedling progeny from 
erosses as an 


alternate 


approach worthy of consideration. 
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The authors are of the opinion that 
much of the early work in tree 
Europe, and in 
this country as well, has led the 


improvement in 


practicing forester, and even some 
engaged in tree improvement ac- 
tivities, to the 

tested orchard 
terminal product in forest tree im- 


regard 


seed 


progeny 
clonal as the 
provement. Certainly the currently 
popular concept that the establish- 
the 
most logical procedure to use for 


ment of clonal orehards is 
the initial production of improved 
both 


stand- 


seed is questionable from 


practical and_ theoretical 


points, and is of sufficient im- 
portance to warrant critical evalua- 


tion. 


Basic Considerations 

In the establishment of orchards 
for the production of genetically 
improved forest tree seed, certain 
basie assumptions are made. It is 
assumed that the superior pheno- 
types selected are, on the average, 
genetically superior to the general 
population. It is further assumed 
that at least a portion of this ge- 
netic superiority is of the type that 
ean be transmitted to the progeny 
of the selected 
erally recognized 


trees. It is 
that 
important 


ren- 
most eco- 
forest 


characteristics such as vigor, form, 


nomically tree 


and wood 


under the control of multiple genes. 


properties are largely 


This is true for traits which vary 


rather than a 
The simplest 
that mul- 


tiple genes have either a plus or 


in a quantitative 
qualitative manner. 


eurrent-day concept is 


minus effect and are strictly addi- 
tive. The more plus genes an indi- 
vidual plant possesses, the higher 
for the characteristic in 
Strict additivity is lost 
to the extent 


it rates 
question. 
that dominance and 
interaction between genes is pres- 
ent as well as by the degree of en- 
vironmental influence on the char- 
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acteristic in question. The additive 
portion of genetic variance is con- 
sidered fixable in the sense that it 
the next 


can be transmitted to 


generation. 


Genetic Gains from Clonal Seed 
Orchards 
If a test planting of the progeny 
orchard indi- 
cates above average quality and 


from a clonal seed 
growth, it can be expected that ex- 
under similar 
conditions will produce similar re- 


tensive plantings 
sults. The degree of improvement 
to be expected is dependent upon 
the heritability times the selection 
differential. 
tial i.e., 


The selection differen- 
the difference between se- 
lected individuals and the average 
of the population from which they 
came, may be very high, but the 
which that difference 
is due to environmental factors or 
to dominance and epistatic effects 
cannot be expected to be trans- 
mitted to the progeny. 


degree to 


In establishing a clonal seed or- 
chard it is desirable to maintain a 
high degree of initial selectivity 
among natural populations to in- 
clude the best phenotypes currently 
available with the hope that better 
than average genotypes are also 
incorporated. But even if all were 
good genotypes, heritability 
fect, and effects strictly 
additive, it would be extremely un- 
likely that any of the selected par- 


per- 


genetic 


ents contained the optimum in plus 
genes. Because of Mendelian segre- 
gation and recombination some in- 
dividuals in the 
will be poorer than the poorest of 
the parents and some will be better 
than the best of the parents. With 
perfect heritability the average of 


next generation 


the progeny would equal the aver- 
age of their selected parents. How- 
ever, in the more realistic situation 
of incomplete heritability and not 
strictly additive effects, it must be 
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expected that the average of the 
progeny will revert toward the 
general population mean. The ex- 
tent of the reversion is to a large 
extent dependent upon the degree 
of heritability of the characteristics 
on which selection was based. Be- 
eause the heritabilities of econom- 
ically important forest tree charac- 
teristics are not known, it is per- 
haps fruitless to predict selection 
progress on the basis of formulae 
which must depend, for any de- 
gree of reliability, upon accurate 
estimates of heritability. If the 
selection differential is high, as it 
is in most selection programs, and 
if there is some degree of heritabil- 
ity, the progeny of a clonal seed or- 
chard will be an improvement over 
the present sources of seedlings for 
reforestation. 

The clonal seed orchard is, how- 
ever, only one step forward. It 
would be presumptuous, indeed, 
to assume that it offers greater ge- 
netic gains than those obtainable 
by the use of selected seedling 
progeny resulting from controlled 
erosses among the original plus tree 
For example, if the 
original parental selections (i.e., 
plus trees in natural stands) are 
crossed among themselves, using a 
pollen-mix from all selected trees, 
and only the phenotypically best 
progeny are considered, their aver- 
age value should be above the gen- 
eral population mean. These select- 
ed progenies would therefore be 
the trees used for seed production. 
If this first selection among the 
first generation progeny is effec- 
the average of the second 
progeny generation would be at 
least as far from, or further from, 
the general population mean than 
would the progeny of a clonal seed 
orchard from the same original 
selections. The second progeny 
generation would he the trees used 
for commercial planting. 


selections. 


tive, 


Development of Seed Orchards 
from Seedlings 


On the basis of the foregoing 


reasoning the tree improvement 
program of the Texas Forest Serv- 
ice in the spring of 1959 inaugu- 
rated a program of controlled 
breeding to (1) produce seedlings 
for immediate seed orchard estab- 
lishment, and (2) initiate the first 


eycle of a method of breeding 
adaptable to wind-pollinated, heter- 
ozygous pine species. As in other 
programs, trees have been selected 
on the basis of desirable pheno- 
typic characteristics. Pollen was 
collected from the selected trees, 
appropriately mixed, and used to 
pollinate each of the individual 
mother trees. Thus, although both 
parents of all resulting progeny 
were selected, only the exact female 
parent will be known. Seedlings 
resulting from these controlled 
pollinations will be used to estab- 
lish progeny tests. Although all 
parents were selected, it is only too 
obvious that where selection is 
based on multigene characteristics 
of incomplete heritability, some in- 
dividuals are mistakenly selected 
because the effects of environmental 
variation make them appear pheno- 
typically better than their genetic 
values. Therefore, it is extremely 
likely that of the parents 
should not have been included at 
all, and on the basis of first genera- 
tion progeny performanee, i.e., test 
for general combining ability, en- 
tire mother tree lines that are in- 
ferior may be eliminated. In addi- 
tion, poorer phenotypes of the bet- 
ter lines may also be eliminated. 
Because the progeny obtained by 
the polyeross method described 
above are to be used initially as a 
progeny test and subsequently as a 
seedling seed orchard it must have 
several special criteria. First of 
all it should have close initial spac- 
ing, possibly 66 feet in southern 
pine, to permit the removal of ap- 
proximately 90 percent of the 
population at the first thinning. 
Secondly, and of prime impor- 
tance, is the experimental design 


some 


‘used in establishing the progeny 


test seedling orchard. Complete 
seedling randomization: would be 
desirable to avoid groups or rows 
of *fsaved’’ trees with large open- 
ings around them, after the first 
thinning ; however, this type design 
limits to some degree the treatment 
of progeny test data, and at the 
same time entails considerable rec- 
ord keeping difficulties. In view 
of the fact that a large number of 
plus tree selections are to be used 
initially in the breeding program, 
and later selection of individual 
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seedlings will be made within as 
well as between mother tree lines, 
it seems practical and feasible to 
adopt some form of randomized 
block design using a small number 
of seedlings from each progeny 
group or mother tree line as the 
basis of the individual blocks. The 
tests could be replicated any num- 
ber of times, depending upon the 
final acreage desired in seedling 
orchards. 

The removal of inferior lines and 
of inferior phenotypes within the 
better lines must be delayed until 
valid selections can be made. How- 
ever, to avoid increased difficulty 
in seed collection, and to allow 
development of adequate crown for 
abundant seed production, the 
thinning should be made while the 
trees are relatively young. It is 
expected that inherent tendencies 
for desirable limb and bole charac- 
teristics as well as good growth 
rate will be expressed at an early 
age. Correlation of wood density 
between juvenile and mature wood 
(7) indicates that fairly reliable 
selections for this pruperty may 
be made before adequate mature 
wood is formed. Also adequate 
eriteria are now available for mak- 
ing valid drought hardy selections 
in one- and two-year-old loblolly 
pine seedlings under artificially in- 
duced drought conditions. While 
the reliability of selection in young 
trees would no doubt be less than 
the reliability at a more advanced 
age, there is little doubt that the 
average genetic value of those re- 
maining would be higher than that 
of those removed. 

As a result of this thinning only 
approximately 10 percent of the 
trees originally planted in the 
progeny test will be saved. These 
will be managed for seed produc- 
tion in a similar manner to a clonal 
seed orchard. Although the selec- 
tion differential will not be as high 
as in the original selections, the 
differential should be sufficient to 
offset any tendency for retrogres- 
sion to the general population 
mean. It is obvious that this first 
progeny selection is primarily de- 
signed to eliminate entire lines of 
mother trees which show poor herit- 
ability from any cause and as such 
it is a method of testing the gen- 
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eral combining ability of individ- 
ual mother trees using mixed pol- 
len from all other selected plus 
trees. From the standpoint of 
practical orchard manage- 
ment, and over-all genetic 
gains as concerned 


seed 
from 
well, 
with general and not specific com- 
bining ability of trees represented. 
It should be mentioned at this 
point that one must use consider- 


one is 


able discretion in selection within 
the better mother tree lines so that 
approximately equal numbers of 
progeny will result in each line to 
avoid a buildup of closely related 
progeny in successive generations 
due to an inerease in sibbing 
(brother-sister mating). Similar 
eaution should be exercised in 
eliminating mother tree 
lines. Even though it may be pos- 
sible in 


entire 


generations to in- 
homozygosity in 


later 
erease certain 
lines advantageously, our present 
meager knowledge of heritability 
in southern pines indicates that a 
considerable degree of heterozygos- 
ity is present and desirable and 
that a substantial amount of im- 
provement can be initially obtained 
by taking advantage of this heter- 
ozygosity. 

Another important point which 
must be considered is the number 
of original phenotypic selections 
needed to carry on a program of 
this sort. Stern (5) has recently 
ealeulated the rate of inbreeding 
in progenies of seed orchards using 
various numbers of clones, and con- 
eludes that in the ease of continued 
selection of N clones through sev- 
eral generations, 40-50 clones will 
be sufficient to 
effects 


equally 


inbreeding 
The same principles apply 
well to the number of 
mother trees needed to begin a pro- 
gram of breeding and selection. If 
one hopes to make the most rapid 
gain possible from the very begin- 


avoid 


ning then the poorer genotypes 
(mother tree lines) would have to 
be eliminated by the first genera- 
tion progeny test. Therefore, any 
number less than 40 would be con- 
sidered inadequate and 50-60 orig- 
inal tree selections would be more 


desirable. This problem is not 
quite as serious in grafted seed or- 
chards if the progeny from the 


selected clones are considered the 


end product in tree improvement. 
If, however, additional gains are 
to be made through breeding and 
selection, the number of original 
parents comprising the clonal or- 
chard also becomes a matter of pri- 
mary concern. 

In establishing a seed orchard 
controlled pollinated seed- 
lings it will be necessary, first of all 
to obtain enough seed from each 
mother allow competent 
progeny testing. In some cases this 
could require 2 to 3 seasons of 
repeated pollination with the re- 
sult that 3 to 5 years may elapse 
before the initial establishment of 
sizable acreages of seedlings. Nev- 
ertheless, the time element is shared 
in common in establishing 
parable acreages of clonal orchards 
due to failure in initial grafting 
success and mortality in subse- 
quent years resulting from scion- 
stock incompatibility or other 
causes. 


using 


tree to 


com- 


Seed Production Potentials 


In addition to consideration of 
genetic gains from clonal seed or- 
chards and seedling orchards from 
selected parents, comparison of 
seed production potential must also 
be made. Perhaps one of the pri- 
mary reasons for the trend in es- 
tablishing only clonal orchards in 
this country (other than that of 
improving the genetic quality of 
seed) lies in the success obtained 
by European workers with species 
such as Pinus sylvestris L., and 
Larix decidua Mill. in securing 
early and abundant cone produc- 
tion from grafted stock. Whether 
or not grafted elones will be as 
useful and successful in southern 
pine species is open to question. 
The cone productioa of loblolly 
pine grafts in seed orchards near 
Alto. Texas, and Many, Louisiana, 
has been below earlier expecta- 
tions. Only 38 percent of all grafts 
entering their sixth year produced 
one or more female flowers with an 
average of 3.9 flowers per graft. 
Out of the 10 clones of this age 
represented, four clones produced 
96 percent of all female flowers 
and only one clone produced any 
pollen. The grafts now average 
12.2 feet in height and appear ex- 
ceedingly vigorous. It seems ap- 
parent that the flowering response 
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will increase but even now occa- 
sional 6-year-old loblolly pine seed- 
lings growing in plots adjacent to 
the 6-year-old grafts are more 
prolific in their production of 
female strobili. Ten or more years 
from now it is reasonable to ex- 
pect cone production of seedling 
plants to equal that of grafts of 
the same age provided the seed- 
lings are initially grown at wide 
spacing and given cultural treat- 
ments such as cultivation and fer- 
tilization. In fact, from current 
direct comparisons of strobili pro- 
duction of grafts and seedlings of 
loblolly pine, there is no valid basis 
for assuming 15-year-old grafts 
would out-produce the same age 
trees under comparable conditions 
of seed orchard management. 


Cost Considerations 

Another consideration is the 
comparative cost of the two types 
of seed orchards. Both controlled 
pollinations and grafting are ex- 
pensive. Preliminary cost studies 
in the Texas program indicate that 
successful grafts are, on the aver- 
age, 40 times as expensive as seed- 
lings produced by controlled 
crosses. These differences would be 
even greater if pollinations were 
performed on a relatively large 
scale. In addition, the use of 
bulked pollen from selected trees 
considerably reduces costly record- 
ing during pollinations. This was 
another reason for the choice of 
this type of progeny in the Texas 
program. 

Regardless, however, of compara- 
tive costs of grafts and seedlings 
from controlled pollinations, the 
clonal orchard, as pointed out by 
Wright (6), must also be progeny 
tested. Many workers expect to 
use controlled pollinated seedlings 
to establish progeny tests (for 
example Barber [1]). Therefore, 
the cost of a clonal seed orchard 
plus a progeny test must be com- 
pared with a progeny test alone. It 
is true that the controlled pollina- 
tions for progeny testing clonal 
seed orchards will largely be done 
in the seed orchard and that the 
controlled pollinations for estab- 
lishment of seedling orchards will 
be done on the original selected 
trees, a somewhat more expensive 
procedure. However, with a yield 





APRIL 1961 


of 20 to 150 cones per tree in con- 
trast to 2 to 15 per graft, the dif- 
ference in pollination costs is not 
as great as might be thought. 


Discussion 


From the foregoing discussion 
one may conclude that grafted or 
clonal seed orchards offer no spe- 
cial advantage over seedling or- 
chards either in ease of establish- 
ment, economic considerations, or 
the length of time involved in pro- 
ducing improved seed in commer- 
cial quantities. Certainly from the 
standpoint of genetic gains there 
ean be no serious objection to the 
use of the latter. On the contrary, 
a seedling orchard of the type de- 
scribed here provides one with a 
wealth of valuable germ plasm 
from which to develop. second, 
third, or fourth generation seed- 
ling orchards by adopting a re- 
current selection program where 
the pollen from the best progeny 
in each generation is bulked and 
applied to individual mother trees 
with outstanding characteristics. 
At any time along the way the 
most elite individuals could be se- 
lected fer making specifie crosses 
and for establishing clonal or- 
chards if desired, or the system of 
reciprocal recurrent selection as 
described by Comstock et al. (2) 
could be modified and used advan- 
tageously in testing for both gen- 
eral and specific combining ability. 

One should again be reminded 
of the fact that having once estab- 
lished clonal orchards from the 
best available trees, no possibility 
remains for further improvement 
unless some type of a controlled- 
pollination program is instigated. 
Thus, the establishment of clonal 
seed orchards indeed appears to be 
an expensive stop-gap measure. 
The primary phase of a recurrent 
selection program as initiated in 
the Texas program should pro- 
duce comparable seedlings imme- 
diately, and, since subsequent se- 
lection is based upon combining 
ability after the initial selections, 
it also presumes that additional 
gains ean be obtained in future 
generations. 

Some may object to the use of 
bulked pollen in the breeding meth- 
od advocated here. In fact, the 
suggestion has been made that the 


mixing of 10 pollens into a single 
batch is questionable because of 
the possibility that one male, if 
extremely potent, might do all the 
pollinating. The absurdity of such 
reasoning is obvious if one reflects 
for a moment upon the possibilities 
of chance involved in random pol- 
lination. Even if it were mechani- 
eally and physically possible to ob- 
tain complete randomization of 40 
to 50 pollens in the micropyle of 
each ovule on each ovuliferous 
scale of every pollinated strobili, 
too many probabilities still remain 
to warrant serious consideration of 
preferential fertilization by a few 
phenotypes. There is the possibil- 
ity, of course, that partial sterility 
barriers could exist between differ- 
ent plants due to differential rates 
of pollen tube extension in mater- 
nal tissues. In most cases, however, 
incompatibility of a comparable 
nature is due to a series of multiple 
alleles, such that the pollen con- 
taining a specific allele will not 
function in maternal tissue con- 
taining the same allele (3). If a 
similar mechanism exists in south- 
ern pine, it poses no serious prob- 
lem to obtaining random fertiliza- 
tion because only a portion of the 
segregating male gametes would 
contain the sterility allele and be 
nonfunctional. A population ecan- 
not exist with only two such alleles, 
and, regardless of the frequencies 
in the initial selections, an equilib- 
rium will be approached within a 
few generations such that all al- 
leles will have similar frequencies 
(4). In fact, if a self-sterility sys- 
tem of this type did exist it would 
be a definite advantage to any re- 
eurrent selection program, be- 
cause it would tend to reduce the 
inbreeding coefficient of the com- 
posite population during the early 
generations of selection. 


The possibility of not obtaining 
random pollination in the seedling 
orchard because of differences in 
flowering time between individual 


trees surely exists. Nevertheless, 
the oceasional loss of pollen from 
a few of the heterozygotes present 
is certainly less serious than a 
similar situation in a clonal or- 
chard, e.g., the failure of an en- 
tire clone or clones to be in rhythm 
with neighboring or adjacent 


clones. 

Although some may strongly 
object to the selection of individual 
trees for exceptional growth rates 
or vigor as early as the fifth or 
tenth year, there is, of course, a 
limit imposed as to the length of 
time one can progeny test planta- 
tions before a decision is made in 
this respect. In actual practice it 
is extremely doubtful that the 
largest and most vigorous seedlings 
in a plantation at the end of five 
years would be the ones to become 
suppressed at a later time by the 
initially slow starters, although it 
is recognized that there is some 
degree of shifting in crown posi- 
tion among individual trees for 
many years. The utility of juvenile 
selection criteria can be enhanced 
by making parent-progeny regres- 
sion analyses on heritability in ad- 
dition to the usual components of 
variance type heritability analyses 
on the first generation progenies. 
If the performance of any progeny 
in youth is demonstratively similar 
to its parent at or near maturity, 
the chances of realistic interpreta- 
tion of juvenile characteristics are 
materially strengthened. 


Summary 


It is concluded that seedling or- 
chards offer several distinet ad- 
vantages over clonal orchards 
which should enhance their utility 
in the future. Many of the difficul- 
ties encountered in the establish- 
ment phase of clonal orchards, 
such as those centering around 
initial graft suecess and the sub- 
sequent loss of older grafts, can 
be circumvented entirely by the 
use of selected seedling progeny, 
and at considerable less expense. 
It is recognized, however, that the 
only really valid argument for the 
preference of either type orchard, 
lies not in cost comparisons per se, 
but in which method of mass seed 
production leads to the greatest 
genetic gains. The answer seems 
obvious. A clonal orchard, once 
progeny tested for general com- 
bining ability and accordingly 
rogued, stands as an entity on its 
own merits. Its sole function is 
the quantity production of im- 
proved seed, and as such, the 
amount of genetic gain obtained by 
this approach is fixed. The most 





plausible means of achieving ad- 
ditional and continued 
breeding and 


gains is 
through selection. 
This being the case, the time con- 
suming stop-gap measure of es- 
tablishing clonal orchards may as 
well be by-passed and a program 
of controlled breeding adopted at 
the beginning. In such a program, 
only token grafting would be done 
to establish small breeding plots 
which are considered essential for 
preserving the original selections 
and for later use in breeding. 
Once a seedling orchard is estab- 
lished from the first generation 
progeny of selected trees a wealth 
of valuable germ plasm is readily 
available from which to start a 
improvement by 
from 


second cycle of 
utilizing 
progeny tested parents. As pre- 
viously pointed out, if heritability 
is high enough to obtain any de- 
gree of genetic gain, then surely 


Selected progeny 


Rockefeller Awards Go to U. 8. Careerists 
Dr. Richard E. MeArdle, chief of the U. 


the greatest gains in the shortest 
possible time will be made by fol- 
lowing some method of breeding, 
such as a modified system of re- 
eurrent selection. Tree improve- 
ment would be the primary goal 
under such a program and seed 
production a secondary function 
obtained from progeny test seed- 
lings occupying any desired acre- 
age. Consequently, seed production 
would be adequate, practical, and 
relatively inexpensive. Based upon 
these considerations, the authors 
maintain that the establishment of 
clonal lines from untested pheno- 
typie selections in wind-pollinated, 
heterozygous coniferous species, is 
difficult to justify as the 
logical approach to use for the 
initial 


most 
production of improved 


seed. 
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Woodland Management by Single-Tree 
Selection: A Case History 


Leon S. Minckler, William T. Plass, 


and Russell A. Ryker 


NINE YEARS of have 
shown that the single-tree-selection 
method using a 3-year cutting cycle 
cannot be sustained indefinitely in 
a stand of uneven-aged timber in 
southern Illinois. Why? Because in 
the initial 9-year period the cuts 
have nearly all of the 
economically mature trees, and the 
individual-tree-selection system of 
eutting has not favored the es- 
tablishment of desirable reproduc- 
tion. 

At the Kaskaskia Experimental 
Forest we made cuts on a 23.7- 
acre wooded tract for 9 conseecu- 
tive years. The purpose was to de- 
termine whether an _ acceptable 
minimum eut could be sustained 
annually on the 24 acres and what 
costs and returns could be reason- 
ably expected. 

The tract is typical in many 


experience 


removed 


THE AUTHORS are research foresters, 
Central States Forest Expt. Sta., U. 8. 
Forest Service, Carbondale Research Cen- 
ter, Carbondale, Ill. (maintained in co- 
operation with Southern Illinois Univer 
sity). 


respects of the ‘‘farm woods’’ 
found in the Central States. It is 
isolated by land used for crops. 
The topography includes coves, 
slopes, and ridges. Site quality 
varies from good to fair for native 
hardwoods. The general timber 
type is oak-hickory, with oaks 
(Quercus) and hickory (Carya) 
predominant, and a few yellow- 
poplar (Liriodendron tulipifera 
L.), white ash (Fraxinus ameri- 
cana L.), and black walnut 
(Juglans mgra L.) trees on the 
better sites. When the study began 
in 1949, the stand was uneven-aged 
and there was a wide range in 
tree diameters and several over- 
mature trees per acre (Fig. 1). 
The stand had not been managed 
previously, but there was no evi- 
dence of cutting, grazing, or fire 
more recent than 20 years ago. Al- 
though, like most unmanaged for- 
ests, the stand contained many cull 
and undesirable trees, stocking was 
better than average for [Illinois 
woodlands (Fig. 2). 
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Fig. 1. 


BB Original stona 


SS} Present stand 


s MN 
20-22 23-25 26-28 29-3! 


Good farmwoods; diameter distribution per acre of 
original and present stands. Live non-cull trees. 





The stand was growing 150 to 
175 board feet per acre each year, 
but we believed that under man- 
agement growth could be increased 
to exceed 200 board feet per acre. 
So we set an allowable annual cut 
for the whole area of 200 board 
feet per acre with the expectation 
that this would not deplete the 
stand and probably would result 
in a small growth surplus. 


How We Managed the Stand 


We divided the tract into three 
8-acre blocks and made selective 
cuttings in one block each year 
(Fig. 3). After 9 years each block 
had been cut three times. All trees 
in the stand 4.6 inches d.b.h. and 
larger were inventoried and the 
trees to be cut or killed were 
marked. The original stand on the 
24 acres contained 96,720 board 
feet gross volume (International 
1/4-inch rule) in merchantable 
trees. In the 9-year period we cut 
42.295 board feet of merchantable 
sawtimber, or about 44 percent of 


Fie. 2.—View of stand before cutting. The stand was reason- 


ably well-stocked but contained many culls and low-quality 
merchantable trees. In the foreground trees marked with a 


killed. 
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bar were subsequently cut and those marked with a dot were 





Fia. 3. 
eut 


These logs and white oak stave 


from 8 acres. 


After 
stand 


the 9 
contained 


volume. 
the 
89.010 board feet gross volume. Be- 


the original 
annual cuts 
sides the timber harvested, an ad- 
ditional 61 pole-sized and 5 
timber-sized 


saw- 
per were 
killed. Of these all the sawtimber 
and about 1/3 of the pole-sized 
culls. The of the 
pole-sized trees would have made 
mine props, but there 
prop markets. These 
because they not 


trees acre 


trees were rest 
were no 
killed 
potential 


were 
were 
sawtimber trees. 
The 42,295 
volume scaled 


tree 
feet 
was 


feet of 
board 


board 

39,393 
gross log seale. The log eull 
8.5 The 


log 


percent. 
by 


percentages of 


volume grades (Forest 


Products Laboratory) were as fol- 


lows: 


Percent of 
total volume 


Cabinet veneer 


Factory grade 1 
Factory grade 2 
grade 3 
and structural 


Local 


Factory 


use 


Results After 9 Annual Cuts 


Stand volume growth.—Despite 


the fact that an average volume 
of 1,800 board feet per acre was 
removed from each block in 3 euts, 
the average stand volume has only 
been reduced 325 board feet per 
acre (Fig. 4). The net sawtimber 
growth, after the cuts 
provement treatments, 
209 board feet per year. 
Although there cuts, the 
growth periods from first to last 
inventory were 8, 


and im- 
averaged 
per acre 
were 9 


7, and 6 years, 
respectively, for the 3 parts of the 
woodland. When all blocks of the 


per ocre) 


(ba ft 


Volume 





17" bh 


bolts are one Fig. 4.- 


had 9 
growth, and assuming the average 
growth rate of 209 board feet per 
acre annually, the total stand on 
24 would contain 99,000 
board feet. This would be about 90 
board feet per acre more than the 
original stand. 

Changes in 


woodland have years of 


acres 


stand structure. 

Cutting and girdling during the 9 
years reduced the basal area of 
trees in both the smallest and the 
largest diameter classes (Fig. 1). 
Virtually all trees larger than 22 
inches d.b.h. were eliminated and 
the number of pole-sized trees was 
reduced by more than half. This 
was the result of girdling many 
pole-sized culls and because many 
poles grew into the sawtimber class. 
The basal area of trees in the 11 
to 16-inch class remained nearly 


Fig. 5. 
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Original stand 


Amount cut in 9 annual 
cuts 


Present stond 





ie *abh All sowtimber 


Small farmwoods sawtimber volume per acre 


the same while the number in the 
17 to 19-inch class increased signifi- 
cantly. 

The present stand contains only 
227 board feet per acre in trees 20 
inches d.b.h. and larger. This 
amounts to less than one tree per 
acre (Table 1). Only about 5 trees 
per acre are 17 inches or larger. 
However, the small sawtimber 
trees, 11 to 16 inches d.b.h., are 
well represented and the pole sizes 
are probably adequate in number 
for a balanced stand. The current 
diameter distribution has resulted 
from the single-tree-selection cut- 
ting of the mature and overmature 
trees during the 9-year period. 
Although the stand is in good con- 
dition for growth, harvestable trees 
are scarce (Fig. 5). Further cut- 
ting now would necessarily reduce 


-View of stand after 3 cuts of 600 board feet per acre at 3-year intervals. 


In addition many cull trees have been killed. Few large trees ,remain and no large 
holes in the stand have been made by the cuttings. 
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TABLE 1.—STockinae StrucTURE PER ACRE OF THE FARM 
WoopLaND STAND AFTER 9 YEARS OF ANNUAL CUTS 


Diameter 
group (inches) Trees 


Number 


5-7 32 


8-10 26 
11-13 21 
14-16 
17-19 
20-22 
23-25 


Totals 


‘Plus 1.4 square feet basal area of live eull trees per acre. 


the number of good growing stock 
trees smaller than 20 inches d.b.h. 

Changes in species composition. 

-The reduction of basal area re- 
sulting from the 9 cutting treat- 
ments was mostly at the expense 
of hickory, the black and red oaks 
(Quercus velutina Lam., Q. borealis 
Michx. F., Q. coccinea Muenchh., 
Q. falcata Michx.), and several less 
important species. After the cut- 
ting and killing treatments, the 
number of hickory and miscellane- 
ous undesirable trees was reduced 
by about half and black and red 
oaks by about one-fourth. There 
are now proportionately more white 
oak (Quercus alba L.), yellow- 
poplar, and black walnut than orig- 
inally. Thus the cutting of mature 
and low-quality trees and girdling 
treatments to eliminate culls have 
improved species composition of 
the overstory stand. 

Reproduction.—After 9 consecu- 
tive light cuts on the 24-acre area 
(using a 3-year cutting cycle) there 
were 9,000 seedlings and saplings 
per acre but only 20 percent of the 
stems were desirable species (Ta- 
ble 2). Experience has shown that 
the desirable species will not form 
a significant portion of the future 
stand unless openings are made to 
admit light through the canopy. 
Some release from overtopping 
‘*brush’’ is also necessary in cer- 
tain areas. Only 100 to 200 stems 
per acre of the oaks, yellow-poplar, 
and walnut were of sapling size. 
All the others were seedlings less 
than 4.5 feet in height. It is ap- 
parent that the 3 selective cuts 
spaced 3 years apart have not re- 
sulted in vigorous development of 
desirable reproduction. 


Basal area 


Square feet 


Volume 


Board feet 
Species 
Hickory 


1,348 White oak 


1,419 
758 
178 

49 

3,752 


walnut 


Nontimber species 
Totals 


Seedlings® 


Black and red oaks 
Yellow-poplar and black 


Miscellaneous species 
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TABLE 2.—REPRODUCTION PRESENT ON FARM WOODLAND 
AFTER 9 YEARS OF ANNUAL CUTS 
(Number of stems per acre) 





Saplings* 


Lessthan 2” d.b.h. 

2” d.b.h. andlarger Total 

1,200 
800 
800 





1,000 
700 
800 : 


100 


100 
. 100 
4 


200 ‘ ‘ 
3,200 1,000 100 
1,400 300 = 
7,300 1,400 300 


200 
4,300 
1,700 
9,000 


‘Expressed to nearest hundred. T means trace. 
7At least 4.5 ft. tall but less than 4.6 in. d.b.h. 


*Less than 4.5 ft. 


*Less than 50. 


Costs and returns.—In consider- 
ing this study from a financial 
viewpoint, an estimated stumpage 
value (plus girdling cost) of $26 
per thousand board feet was used. 
This figure was arrived at by sub- 
tracting the average total produc- 
tion cost of lumber for 10 opera- 
tions in southern Illinois ($50 per 
thousand feet) from the current 
market value of the products that 
the cut timber could have yielded 
($76 per thousand board feet net 
log seale |Table 3]). Our actual 
logging cost on the 24 acres was $19 
per thousand and girdling of culls 
cost $3.59 per thousand of logs 
delivered to the side of the road 
(Table 4). 

A return of $26 per thousand 
would have given the forest land- 
owner about $937 over the 9-year 
period for the 36,045 board feet 
net of logs. A total of $142 was 
spent for girdling culls which 
leaves $795 stumpage for the 9 an- 
nual cuts on the 24 acres. This 
much was earned and the stand is 
in much better condition than at 
the start. By doing some or all of 
the girdling and logging work him- 
self, or with his family, the land- 
owner could have earned additional 
wages. 

Fixed costs including taxes and 
interest on investment are not in- 
cluded here because farm owners 
would generally pay these costs 
whether or not they practiced good 
forestry. Such costs would be prop- 
er charges against an operation 
concerned primarily with timber 
growing. 


in height. 


Appraisal of Success of the 
Management Practices 


How shall we appraise the suc- 
cess of single-tree-selective cutting 
of 600 board feet per acre on a 3- 
year cutting cycle? What has been 
accomplished and what are the 
pitfalls that should be guarded 
against? Is there a better way to 
place a small woodland under good 
forest management? These ques- 
tions are discussed in the following 
sections. 

Stand rehabilitation. — The re- 
habilitation operation provided an 
annual ‘‘job in the woods’’ for the 
owner. This provided a continuity 
of work and interest in forestry 
considered desirable by some exten- 
sion foresters. Nearly 5,000 board 
feet of logs were produced each 
year for use on the farm or for 
sale. The cull trees and lower qual- 
ity merchantable trees were elimi- 
nated and the species composition 
of the stand was improved. Aside 
from ali this, however, the annual 
cut on the 24-acre tract had several 
disadvantages as a means of stand 
rehabilitation. It prolonged the 
job over a long period so that the 
full benefit of the treatment was 
greatly postponed. Maximum net 
growth and the best conditions for 
reproduction were sacrificed. 

The costs and returns balance 
for the 9 rehabilitation cuts was 
satisfactory. Cuts per acre were 
operable and practical but heavier 
euts would probably have resulted 
in somewhat lower production costs 
per thousand board feet. On a small 
woodland, the greatest economic 





LUMBER VALUE oF Logs CuT FROM 24-ACRE 
WoopLAND DuRING 9-YEAR PERIOD 


Weighted value of 
potential lumber’ 
per thousand 
board feet 


Net log 


Log quality volume 


Board feet 

Veneer 1,22 150 
Grade | f 104 
Grade 8, 77 
Grade 3 
structural »7 64 
Local uss oO 50 


Totals 36,045 


‘a 


and 


Mean lumber value of logs per M gross seale (39,394) 


Mean lumber value of logs per M net seale (36,045) 76 


‘Based on average lumber grade recovery for red oaks by log 
Report No. 


grades (Forest Products Laboratory 
average lumber prices quoted in 
sawn, air-dried 4/4”, red oak lumber. 
wus estimated. 


ogs 
log 


disadvantage of light frequent cuts 
is the lack of appeal of small lots of 
stumpage to operators. Many 
would not be interested in the 
4.500 to 5,000 board feet cut per 
year on the 24-acre woodland. A 
complete rehabilitation cut of 40,- 
000 board feet of logs would inter- 
est most operators and the offered 
would normally be higher 
per thousand board feet than for 
small volumes. To sell 5,000 board 
feet per owner 
probably would have to dispose of 
the logs at the side of the road or 
haul the logs to the mill. 

Stocking structure of the result- 
stand.—Operable annual cuts 
for 9 years, together with girdling 
of culls reduced stand density and 
practically eliminated the harvest- 
able trees on this 24-acre woodland. 


price 


year or less the 


wg 


It will now be necessary to wait 
until enough trees have matured to 
again permit a minimum operable 
eut per acre. This will probably be 


4 to 7 


of large 


Beeause of the lack 
diameter trees it will be 
very difficult or impossible to sus- 


years. 


tain an operable annual cut on this 
small woodland 
If a complete harvest and im- 


had 


stocking 


provement cut been made at 
the the structure 
would probably have been some- 
different than that of the 
forest stand. The trees 
that were left (good growing stock) 


start, 


what 


present 


would have grown faster and there 
probably would be. more larger 


trees. In effect, the annual cutting 


Dollars 


September 


TABLE 4. 


Total value 
of lumber by 
log grades 


Operation Men 
Dollars 
183.75 
806.00 
671.67 


Marking 


Felling and 2 
bucking 

Scaling and 
grading 

Skidding 


689.73 
378.50 


2,729.65 


PRODUCTION OF LOGS TO SIDE OF 
THOUSAND BoarD FreEet Gross LOG SCALF 


Crew used 
Equip- 
ment 


paint 
gun 


chain 
saw 


D-4 
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Roap: PER 


Cost 


Crew hours Hourly rate 
Total 


cost 


Equip 
ment 


Equip 


Men ment Crew 


Dollars 
1.23 


Dollars 
2.44 


Hours 


0.45 0.45 0.30 


2.11 00 2.48 1.00 6.19' 


1.21 3.13 3.84" 


1.00 7.83° 


tractor 


$69 


D1737) and 
1954 for plain 


Lumber value of local-use 


Total 19.09 


‘Includes $0.45 for supervision and misceilaneous. 
*Includes $0.05 for miscellaneous. 
"Includes $0.52 for supervision and miscellaneous. 


GIRDLING CULL TREES 


Cost per thousand board feet gross log scale cut 


Marking 1 


Girdling 1 ax 


paint 45 45 
gun 


2.44 


1.97 1.97 1.15 


Total direct costs per thousand board feet 


over 9 years traded a stimulation 
of growth on the better growing- 
stock trees for a more dispersed 
growth on the many trees left un- 
eut. This must be considered a 
silvicultural sacrifice for the sake 
of an annual cut. 

Reproduction.—The 9 years of 
annual cutting and girdling by the 
single-tree-selection method have 
not stimulated the establishment 
and vigorous growth of desirable 
reproduction. The light cuts made 
by single-tree-selection have result- 
ed in very few openings in the 
overstory. Some of the small open- 
ings have been filled by the growth 
of large saplings and small poles 
that when the cut- 
tings were made. At present the 
stand is fairly well stocked with 
poles of good species but desirable 
reproduction must be developed in 
the near future or the more toler- 
ant and less desirable species such 
as hickory, blackgum (Nyssa syl- 
vatica Marsh.), hard maple (Acer 
saccharum Marsh.), dogwood (Cor- 
nus florida L.) and sassafras (Sas- 
safras albidum [Nutt.] Nees) will 
dominate the reproduction. 

If desirable reproduction is to 
result, future cuts must create open- 
ings one-tenth to one-fourth acre 
or larger in size. Release work will 
also probably be required to free 
the desirable seedlings from com- 


were present 


petition. An effort should be made 
to get new seedling reproduction 
of yellow-poplar by searification in 
the openings. A complete rehabili- 
tation cut 9 years ago would have 
resulted in numerous openings and, 
probably, sufficient desirable re- 
production. On a nearby area, 9- 
year-old yellow-poplar reproduc- 
tion that became established after 
making a heavy improvement and 
harvest cut is 10 to 15 feet tall. 
Future sustained yield. — Sus- 
tained yield depends on (1) growth 
at least equal to the cut, (2) a 
diameter distribution that 
tinues to supply trees of harvest 
size, and (3) the continuous devel- 
opment of reproduction of desir- 
able species. Only the first of these 
three conditions was met by using 
the method 
on a 3-year cutting cycle in this 
farm woodland demonstration in 
central hardwoods. The second con- 
dition can be met in the present 
ease only by a delay of several 
years in the cutting schedule and 
using a cutting cycle and cutting 
practices which will promote an 
appropriate stand structure for 
uneven-aged management. The 
third condition, successful repro- 
duction, can be met by creating 
holes in the canopy by future cut- 
ting and by release of desirable 
seedlings where required. 


con- 


single-tree-selection 
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Sustained yield on this and sim- 
ilar small woodlands of uneven- 
aged trees cannot be maintained by 
the annua! operable cuts (with a 
3-year cutting cycle) as practiced 
in this study. Time must be pro- 
vided for development of an ade- 
quate diameter distribution and 


conditions must be provided for 
suecessful establishment of repro- 
duction. Our experience indicates 
that the appropriate future prac- 
tice in this stand would be (1) 
allow at least an operable cut of 
trees to grow into the 20 to 25-inch 
class, (2) make the next and sub- 
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Photo Interpretation Provides a Good 
Estimate of Site Index of Fir, Hemlock, 
and Cedar’ 


J. Harry G. Smith 
and Denes Bajzak 


Frevp foresters require data on site 
quality as a measure of productiv- 
ity to aid in management planning, 
an indicator of possible problems 
in reforestation, and a guide to op- 
timum planning of logging and 
road building. In addition they 
will want results of research ex- 
pressed in terms of components of 
the environment of a particular 
problem area most of which may 
be neatly summarized in terms of 
site index. Site index, being the 
height attained by representative 
trees at a reference age (100 years 
in this study), effectively inte- 
grates the factors that govern tree 
growth on a particular area. If the 
qualifying term ‘‘wet’’ or “‘dry”’ 
is added to index, foresters 
will usually have all the informa- 
tion ordinarily required. 

Determination of site 


site 


index 


THE AUTHORS: Dr. Smith is an associate 
professor at the University of British 
Columbia. Mr. Bajzak was granted his 
M.F. there in 1960 and eurrently is em- 
ployed by the Federal Department of 
Forestry in Newfoundland. 

"Research Note No. 26, Faculty of 
Forestry, the University of British Col- 
umbia, Vancouver, B. C. Grants from 
the President’s Committee on Research 
and the U.B.C. Forest, and a bursary 
from the National Research Council are 
gratefully acknowledged. 


classes from aerial photos is rela- 
tively simple if stand age is known 
as in plantations or of little conse- 
quence as in old-growth stands. 
In both cases measurement or esti- 
mation of height can be used to 
assess site index directly. 

Where stand age is not known, 
the forester must resort to measure- 
ments in the field, which are slow 
and expensive, or accept estimates 
based on aerial photos. 

Photo estimates may be in terms 
of soils, geology, topography, phys- 
iography, forest cover types, or 
forest associations. All of these 
have some advantages in partic- 
ular fields but assess forest produc- 
tivity indirectly. The physiogra- 
phie approach to site mapping as 
applied by Hills (6), Burger (3), 
W. G. E. Brown, and D. 8. Lacate 
is the most promising of the indi- 
rect methods. However, although 
we studied the important com- 
ponents involved in physiographic 
site mapping intensively, no com- 
bination of factors proved as use- 
ful as direct estimation of site 
index. Direct estimation also has 
been employed by G. A. Choate 
and R. B. Pope for determination 
of site index of Douglas-fir in 
Washington and Oregon. 
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sequent cuts periodically by group 
selection to provide holes at least 
one-tenth acre in size, and (3) re- 
lease desirable reproduction from 
competing brush as needed. Re- 
search on optimum stand density 
and structure of hardwood stands 
is now under way. 


Area and Factors Studied 


All of the area except the Pitt 
Lake slopes of the University of 
British Columbia Forest at Haney, 
B. C., was used for this study. 
The forest has been described by 
a Faculty of Forestry bulletin (4) 
and Griffith (5). 

Photos used in the study were 
taken in 1958, at a seale of 1,250 
feet per inch with a 12-inch focal- 
length camera, by the Photographic 
Survey Corp. 

The forest was stratified by 
topographic site classes based upon 
aspect, percentage of slope, shape 
in profile, and shape in contour. 
Within these types, temporary 
plots were established in both 
young and _ old-growth stands. 
These amounted to 211 in the 25- 
year-old class and 26 in the old- 
growth. In addition, 83 permanent 
sample plots in the 75-year-old 
class were used. The average site 
index of the principal species pres- 
ent on each plot, usually Douglas- 
fir and western hemlock, was meas- 
ured. Douglas-fir site indices were 
based on curves by McArdle, Mey- 
er, and Bruce (7). Hemlock and 
cedar site indices were taken from 
Barnes’ (2) tables for western 
hemlock. 
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Nine variables that could be 
measured or estimated from aerial 
photos were studied on each plot. 
These were: aspect, local position 
on slope, general position on slope, 
percent of slope, shape in profile, 
shape in contour, elevation, soil 
depth, and moisture regime. In 
addition to soil depth, and mois- 


Hills 


(6), permeability, soil texture, and 


ture regime as defined by 
thickness of humus and Ag layers 
were measured in a pit on each plot. 
No influences of 
other than those expressed by soil 


parent material 
depth, texture, and moisture re- 
gime were apparent. Percent of 
stones and distance to the nearest 
ereek were recorded for each plot. 
The most prominent lesser vegeta- 
tion species and forest cover data 
were also noted. 

Graphical and mathematical 
analyses were made of relation- 
ships among site index and the 13 
variables studied. Details are giv- 
en in an M.F. thesis by Bajzak (1 
upon which this report is based. 
Relationships Among Site Index 

and Individual Variables 

Site 


index of all plots (320) 


Moist — Dry 


index on moisture 


Extremely 


Wet Wet 


regime. 


ranged from 60 to 205, averaged 
121, and had a standard deviation 
of + 28 feet. Aspect and shape 
in contour were not significantly 
associated wtih index. Site 
index decreased significantly (sim- 


site 


ple correlation coefficient or r was 
0.368) with the following order of 
local position classes: middle slope 
seepage, S.I. 136; low slope seep- 
age, S.I. 131; lower slope, 8.1. 121; 
middle slope, 8.I. 120; level, S.I. 
118; ridge, S.I. 165; high slope, 8.1. 
104; and swamp, 8.1. 81. The effect 
of general position on slope is about 
the same as the effect of local posi- 
tion with the exception of level 
situations which have the highest 
index, 8.I. 133. De- 
of site index is slow on 
from 0 to 20 percent; on 
over 20 percent site index 


average site 
erease 
slopes 
slopes 
decreases rapidly with increase in 
So far 
topography is 


slope percentage (r 0.191). 
as shape of con- 
cerned, only coneave curvature in 
profile and contour represents bet- 
Site de- 
ereases slowly with increase in ele- 
vation to 800 feet. A small increase 
of site index occurs at 1,000 feet 


ter site quality. index 
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elevation, then site index decreases 
rapidly with increase in elevation 
(r 0.346). Site index increases sig- 
nificantly with increase in soil 
depth to 30 inches (r 0.187). Over 
30 inches, the soil depth does not 
influence site quality. The most 
important and statistically signif- 
icant factor is moisture regime (r 
0.444). Optimum moisture regime 
is associated with an average 8.1. 
of 140. Extremely wet soil repre- 
sents the lowest site quality, 8.1. 
50. 

Soil with rapid permeability 
represents the highest site quality. 
Slow permeability is associated 
with the poorest sites. Site 
increases from coarse to fine tex- 
Thickness of the hu- 


index 


tured soils. 
mus layer does not influence site 
quality significantly, although site 
index is lower on soil with a thin 
humus layer. Site quality decreases 
significantly with increase in thick- 
ness of the A» layer (r 0.168). 

The best indicator of site index 
among the individual variables is 
moisture regime. This is illustrated 
in Figure 1. 


Site Index From Combined 
Variables 


Multiple regression analyses 
made of site the 
thirteen variables studied for each 
and all age classes, to determine 
which combinations might prove 
Inclusion of all thir- 
teen variables in estimates of plot 
site index provided a highly sig- 
nificant equation (R 0.56) but re- 
moved only 31.6 percent of the 
variation and gave a standard er- 
ror of estimate (SEg) of + 23.7 
feet. The nine photo-measurable 
variables were evaluated further 
by 29 multiple regression equa- 
tions. The best two-factor equation 
was for site index on elevation and 
moisture regime which gave an 
SEg¢ of + 24.3 feet. Using local 
position in addition to elevation 
and moisture regime reduced the 
SEg to + 23.8 feet and gave an 
equation almost as good as that 
with all 13 variables. 

All of the equations determined 
by regression analysis were statis- 
tically significant but had errors 


were index on 


most useful. 
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of estimate too high for many pur- 
poses. 


Photo Interpretation of Site 
Index 


With experience gained in col- 
lection of the field data just dis- 
eussed Bajzak was in a good posi- 
tion to estimate site index directly 
from study of aerial photos, in an 
attempt to reduce the standard er- 
ror of estimates. The graphical 
and statistical analyses had indi- 
cated which variables were the 
most important for correlating 
with site quality. Knowing the 
actual field relationships among 
the variables, Bajzak examined 
many topographic types stereosco- 
pically on his aerial photographs. 
Next he estimated site indices in 
five-foot classes from the aerial 
photographs for numerous types 
and checked his estimates on the 
ground, 

Finally, he estimated site index 
directly on photos for all of the 
320 plots used in the study. His es- 
timates accounted for nearly half 
the variation in site index with r 
0.65 and a standard error of es- 
timate of + 16.4 feet. Thus it was 
shown that an interpreter with 
good knowledge of the local area 
could estimate average site index 
of a plot within one 30-foot site 
class about two times out of three. 


Site Index of Individual Species 


Following the estimate of aver- 
age site index Bajzak developed a 
regression equation for estimate 


of average site index from each 
species. The average site index for 
Douglas-fir is 120 feet, for western 
hemlock 122 feet, and for western 
redcedar 113; the average for 
the three species is 119 feet on the 
area studied. On 152 plots, aver- 
age site index equals 3.6 + 0.3 8.1. 
Douglas-fir + 0.4 S.I. hemlock 
+ 0.3 S.I. cedar. Regression equa- 
tions were also determined for cal- 
culation of site index of fir, hem- 
lock, or cedar from any one of the 
species present on a plot. 


Applications in Site Mapping 


It is possible that the topograph- 
ic types recognized in this study 
can be improved by direct use of 
moisture regime and other physio- 
graphic factors for stratification. 
Also, to the extent that they are 
controlled by physiography, the 
forest associations described by Dr. 
V. J. Krajina of the University of 
British Columbia can be 
nized on aerial photographs of the 
U.B.C. Forest. However, when the 
topographic types used to stratify 
sample plots were classified by 
average site index and site index 
for Douglas-fir, the resulting maps 
were quite adequate for forest 
management. Field checks showed 
that the site index estimated for 
a type was within one 30-foot site 
class most of the time. Obviously, 
much time would have been saved 
had the direct approach been used 
initially. The best method would 
be to study plots of known site in- 
dex on photos, consider the vari- 


recog- 
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ables indicative of site, classify 
other areas by direct estimation of 
site index, and confirm the result- 
ing types by field sampling. 


Conclusion 


After study of 13 variables on 
320 plots, it was evident that di- 
rect estimation of site index gave a 
good assessment of the site index 
of fir, hemlock, and cedar and 
was easier to apply than any indi- 
rect approach to site evaluation. 
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investigation of Natural Regeneration 
of Pond Pine 


D. M. Crutchfield and I. F. Trew 


reRN North Carolina, pond 


Pinus serotina Michx. 


IN EAS 
pine usu 
ally occurs on wet flats and exten- 


sive, poorly drained evergreen- 


shrub bogs called ‘‘ pocosins’’ with 
organic soils varying in depth from 
one to 95 feet 0). Pond pine is a 


major component of nearly two 
million acres in this area (35). 

The regeneration of pond pine is 
First, 
pond pine cones are serotinous, re- 
quiring heat to the sealed 


Second, the continual 


hampered by two problems. 


open 
cone scales. 
moistness of the organic soil pro- 
vides an excellent growth medium 
for intense competitors: trees, 
evergreen brush’, and switch cane 
(Fig. 1). Up 


oven-dry 


Arundinaria tecta 
1oO ten 


tons per acre, 


basis, of understory plant material 
have been measured in pond pine 
stands.* Switch cane is a reed-like 
which ten to 15 feet 
in height. Wildfire has been chief- 


ly responsible for switch 


oTass fTOWS 
cane re 

Under 
fire protection and grazing switch 


generation from sprouts. 
ane stands tend to be replaced by 
evergreen shrubs (5 

Wildfire has been responsible for 
pond pine 
Fire removes 
the soil and 
fall. Most of 


with pond 


the regeneration of 
stands in the past 

competition, exposes 
the 


the plants 


causes seed to 
associated 
pine on organic soil are capable of 
resprouting from stumps and roots 
The 
high frequency and large 
Fig. 2) 


pond pine type is noted for 
acreage 


of wildfires 


with the West Vir 
and Paper New 
and the Charlottesville Re 
er, West Pulp and 


Company, Ivy respective! 


HORS are 


Company, 


Virginia 
va. 
research 
lucted they were research foresters, Man 
teo Research Center, West Virginia Pulp 
ind Paper Manteo, N. C. 


y 


the time this was con 


Company, 


Mainly 
ironwood Cyrilla 
Persea bo 


erifera 


illberry 


Ilex glabra 
acemi flor a 


, swamp 
redbay 
(Myrica 


vy 
bonia 


waxmyrtle 


Personal communication. 


In the summer of 1956 a study 
was undertaken in northeastern 
North Carolina by the West Vir- 
Pulp and Paper Company 
with the objective of 
natural regeneration of pond pine 


ginia 
improving 


on organic soil.® It was first neces- 
reliable data on 
periodicity, quantity, and viability 
of pond pine seed fall. 


sary to obtain 
This was 
determined through use of quarter- 
milacre seed traps. Stocking infor- 
mation was obtained by recording 
the tran- 
sects consisting of 100 contiguous 


number of seedlings in 
milaere plots for each treated area. 

The pattern of seed fall for pond 
pine differs from the other common 
serotinous pine species. Sand pine 
(Pinus clausa Chapm. Vasey) re- 
little naturally 
from cones on standing trees, the 
few released falling during the hot- 


leases seed 


very 


test summer months (2). Jack pine 


(Pinus banksiana Lamb.) cones 


may disseminate seed during any 


‘Assistance in design of this study was 
provided by personnel of the Franklin 
Research Center, Southeastern Forest 
Expt. Sta., Forest Service, U. S. Dept. 
Agric., Asheville, N. C. 


Natural stand of pond 
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pine showing density of 


season of the year although they 
open best during seasons with dry 
weather and high temperature (4). 
Lodgepole (Pinus 
Doug. ) from 
standing trees throughout the year 
but the majority is shed from Oc- 
tober to June of the following 
year (3, 6). 

Pond pine stands studied 
hibited two periods of seed fall per 
year: April through September 
and October through January. The 
first period appears to coincide 
with the hottest temperatures of 
the year whereas the 
similar to the seed dispersal period 
of other pine species. These two 
periods were found to pertain both 
to an undisturbed stand and to 
stands cut to 8 seed trees per acre. 

Volume of seed caught in traps 
averaged about 3,000 sound 
per acre per year for the undis- 
turbed and unburned 
stands. From two uncut but burned 
the 53,000 
sound seed per acre over a six- 
week period following the burn. 

Soundness 


pine contorta 


disseminates seed 


ex- 


second is 


seed 


seed tree 


stands average was 


of seed collected in 


switch cane understory. 
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seed traps varied greatly. Seed 
released immediately following a 
fire averaged 77 percent in sound- 
ness, seed from unburned seed trees 
averaged 49 percent sound, and 
seed from an undisturbed stand 
averaged 12 percent. The reason 
for differences in seed soundness 
may be due to age of seed. Fire 
causes release of seed simultaneous- 
ly from cones one to five years old. 
The naturally shed seed comes 
from older cones that open indi- 
vidually following several years of 
weathering and insect depredations. 

The plots involving the use of 
fire were burned in May 1957. 

Five 18-acre plots were burned and 

treated as follows: burn prior to 

cleareutting; cleareut prior to 

burning; cut to eight seed trees Fic. 2.—Natural pond pine regeneration two growing seasons after a severe wildfire 
per acre prior to burning. The fire which consumed up to two feet of organic soil. 

was intense, consuming virtually 
all fuels in the understory and 
reaching into the pond pine canopy 
on the burn-cleareut plot. The in- 
tense burn eliminated the com- 
petition, exposed the seedbed and 
released the seed; however, a fire 
of lesser intensity would also have 
accomplished these ends. Because 
of the logging slash and heavier 
fuels there were more localized hot 
fires on the cleareut-burn plot than 
on the burn-cleareut plot. 

The plots in which mechanical 
implements were used to prepare 
seedbeds were treated in July and 
August 1956. The following im- 
plements were employed, striving 
for complete treatment of each 
eight-acre plot: 2-disk fire plow, 
rolling-type brush drum, and a 
bush and bog disk. The treatment 
with the fire plow was better than 
those with the rolling-type brush 
drum and bush and bog disk. 
Treatments were effected prior to 
logging to eight seed trees per acre. 

The difference in time of treat- Fall 1957 Fall 1958 Fall 1959 


ment between the burned and the Percent Number Pereent Number Percent Number 
Treatment stocked peracre stocked per acre stocked per acre 





Fic. 3.—Pond pine seedlings resulting from the burn-clearcut treatment of this study. 


TABLE 1.—FREE-TO-GROW SEEDLINGS BY TREATMENT 


scarified plots was caused by the 


lack of favorable burning condi-  8-seed trees/acre, no burn: 
eontrol (7/56) f 60 50 
8-seed trees/acre, no burn: 
searified. The lapse in time was drummed (7/56) 320 210 
8-seed trees/acre, no burn: 
disked (7 56) y 2% ‘ 100 
mination was not evident on the  8-seed trees/acre, no burn: 
searified plots until April 1957. fire plowed (7/56) . 94 < 2 450 
Burned prior to cleareutting 
The relative effectiveness of the (5/57 3,83 ; 800 
techniques tested to secure regen- Cleareut prior to burning Pa pea 
(0/07) ‘ . 4 


eration was based upon the number _ g-seed trees/acre prior to 


tions at the time the plots were 


not felt to be significant as ger- 


of free-to-grow seedlings estab- burning (5/57) 3: : 285 
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lished per acre. Based upon the 
number of such seedlings at the 
end of the third growing season, 
the following treatments were 
deemed acceptable: burn prior to 
eleareutting (Fig. 3); clearcut 
prior to burning; fire-plowed, seed 
trees left but without burning 
(Table 1). 

There was no apparent reason 
why plots cut to eight seed-trees 
per acre and burned did not re- 
stock satisfactorily. Actually two 
plots received this treatment and 
both exhibited low stocking even 
though one plot was logged Feb- 
ruary through April, the other 
January through February. The 
burning of cone-bearing slash was 
as complete on the clearcut-burn 
plots, demonstrating the best third 
year free-to-grow stocking, as on 
plots having eight seed trees per 
Searification with the rolling 
brush with the bush 
and bog disk did not expose the 


acre 
drum, and 
soil sufficiently to produce a good 
seedbed 
Two of the treat- 
ments involved the use of burning 
at best a risky business in pond 


acceptable 


pine types. The third acceptable 
treatment, site preparation with a 
fire plow prior to logging, resulted 
in a moderately stocked stand with- 
out the use of fire. Seed supplied 
from eight seed trees per acre and 
logging slash was adequate to stock 
the fire plow treated area. 

Based upon the stocking data, 
fire provides a better seedbed than 
the mechanical treatments. Dis- 
turbance of the soil and elimina- 
tion of competing vegetation, how- 
ever achieved, resulted in favor- 
able seedbed conditions. Regrowth 
of the competition was rapid and 
seedbeds prepared in late summer 
remained receptive for only four 
months. 

Seedlings were identified as free- 
to-grow at the end of the first, sec- 
ond, and third 
Regrowth of brush and switch cane 
re-evaluation of the 
free-to-grow basis at each inspec- 
tion. At the end of the third sea- 
son the seedlings were now emerg- 
ing from the gallberry and switch 


growing seasons. 


required a 


cane competition. 
Further investigation of the 
burn-cleareut and _  cleareut-burn 
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treatments are needed. A new 
study, the ‘‘Organie Soils Forest 
Fire Research Project’’ will pro- 
vide information on fuels and fire 
behavior in pond pine types. This 
study is sponsored by the Division 
of Fire Research, Southeastern 
Forest Experiment Station, North 
Carolina Forest Service, and in- 
dustrial forestry concerns. 
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RANGE CONSERVATION 


Buyer of the first sheet of the new Range Conservation Com 


memorative Secretary 
Freeman, 
General J. Edward 
chief of the U. 8. 
U. S 


Stamp was 


Day, right, as Dr. 
Forest 


designed by Department of 
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center, shown receiving the stamps from Postmaster 
Richard E. 
Service, looks on. 
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Orville IL. 
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the days of the open range and the Trail Boss. It was officially 
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Lake City 
American 


during ceremonies at the 
Society 


of Range Manage 








Length of Stratification and Germination 
of Loblolly Pine Seed 


B. F. McLemore and 
Felix J. Czabator 


To INCREASE the completeness and 
particularly the rapidity of germi- 
nation, loblolly pine (Pinus taeda 
L.) seed is customarily stratified in 
a cold, moist medium, as recom- 
mended by Barton.’ Such enhance- 
ment of germination is important 
not only in nursery sowing, but 
particularly in_ direct 
Overemphasis in completeness of 
germination, has been 
such that 30 years of practice have 


seeding. 
however, 


not resulted in agreement as to the 
optimum duration of stratifica- 
tion.*»* The study reported in this 
paper utilized a formula that com- 
bines rapidity with completeness 
of germination to evaluate the re- 
sponse of 29 lots of loblolly pine 
seed to stratification. 


Germination Value 
Conventional tests appraise only 
total germination after a specified 
length of time—generally 30 days 
for loblolly pine. Early onset and 
rapidity are not considered so long 
as the bulk of germination is com- 
pleted before the end of the test. 
Differences in rapidity are appar- 
ent when cumulative germination 
curves are plotted, but few seed 

testers prepare such graphs. 
Czabator* has developed a for- 
mula by which both speed and com- 
pleteness of germination can be 
evaluated without laborious plot- 
ting of tests and subjective inter- 
pretation of results. Mathematical 
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expressions of germinative energy 
and germinative capacity are com- 
bined into a single germination 
value. 

The calculation of germination 
value is relatively simple, and does 
not require any change in proce- 
dures for standard germination 
tests. At the close of a test, the 
daily gross counts are converted to 
full-seed germination percents, and 
averages of replicate tests are tabu- 
lated as cumulative germination 
percents against the number of 
days since the beginning of the 
test (Table 1). This is the stand- 
ard procedure for recording any 
germination test. 

The maximum germination per- 
cent (total at the end of the test) 
is divided by the number of days to 
the end of the test. The quotient 
is the mean daily germination 
(MDG) of the seed sample. 

Working back from the end of 
the test, successively earlier cumu- 
lative germination percents are 
divided by the number of days 
needed to reach these percents 
(Table 1). Quotients generally in- 
crease until a peak value is reached, 
after which they tend to diminish. 
This peak value is the mean daily 
germination of the most vigorous 


TABLE 1.—GERMINATION OF A TYPICAL 
Lot or Seep, SHOWING METHOD oF Com- 
PUTING GERMINATION VALUE 

Ratio of 
days to 
Cumulative germination 


Days of test Germination percent 





Percent 
20 2.00 
33 3.00 
48 4.00 
65 5.00 
77 (peak value) 5.50 
80 5.33 
82 5.12 
85 5.00 
86 4.78 
(mean daily 
90 germ.) 3.00 
Germination value=5.503.00—16.50 


(peak day) 
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component of the seed lot, and the 
day on which it oceurs is called the 
peak day. The earlier the peak 
day, for any given germination 
percent, the greater will be the 
peak value and the better the seed 
from the standpoint of promptness 
and rapidity of germination. 

Mean daily germination is mul- 
tiplied by peak value to give as a 
product the germination value pre- 
viously mentioned. 

Occasionally, in lots with low 
vigor, the peak value does not de- 
velop, and the highest quotient is 
that at the end of the test, the 
MDG. In such cases, MDG is con- 
sidered to be peak value also, and 
germination value = MDG squared. 

The factors used in ecaleulating 
germination values are well defined 
and, within reasonable limits, are 
independent of the frequency with 
which germinated seed is counted. 
The true peak value may be missed 
in vigorous lots if germination 
counts are made too infrequently, 
or if the first count is made after 
the peak has passed. Even if peak 
value has been missed, however, 
yalid comparisons of germination 
values of different lots of seed, or 
of lots receiving different treat- 
ments, may be made if the fre- 
quency of counts has been the 
same for these lots or treatments. 

The germination-value formula 
was designed as a simple device 
for evaluating the over-all vigor of 
a seed lot or the results of pre- 
sowing treatment. Either speed of 
germination or earlier onset of 
germination carries more weight 
than completeness, although lots 
of seed with more complete ger- 
mination, but with identical speed, 
will have higher germination 
values. The germination values of 
seed lots with identical total ger- 
mination vary with the speed of 
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or 29 Lots or LoBLOLLY PINE SEED AccoRDING germination; the germination 
ENGTH OF STRATIFICATION values of seed lots with identieal 


Seed stratified for speeds vary with total germination. 
30 days 45 days 
Study Methods 
Germination values 


20.00 SS 28.96 In the present study, samples of 
59 27.17 , 
9.87 10.95 2. 29 lots of loblolly pine seed from 
81 12.41 . sources throughout the South were 
09 a ie stratified for 0, 15, 30, 45, and 60 
21.58 25.84 pa PY , . 1 
25 37 29.76 days. The various lots had been 
25.81 27.63 31.56 stored from 3 months to 5 years. 
ye ey Portions of the individual lots 
06.43 30.20 were wrapped in cheesecloth and 
81 28.05 stratified in moist vermiculite at 
4.47 26.22 29.64 2° _~— _ — F 
58 27.34 30.04 36 P. All tog ther, there were 145 
20 18.66 17.88 stratification sublots. 
90 26.74 27.32 A single sample of 200 seeds 
1 rep ys from each sublot was tested and its 
93 45 29.06 32.30 cumulative germination recorded. 


3.71 27.88 31.20 As all empty seeds had been floated 
— Bsa ms... off, test samples were 100 percent 
Pt) 20.1% 02.04 
5.24 27.58 31.33 full seed. All tests were conducted 
24.22 27.62 31.65 under standardized conditions in 
7.16 21.18 20.67 . 
99 23.96 25.08 the seed-testing laboratory of the 
iv “av. av. - - 
750 93.32 26.10 Southern Forest Experiment Sta- 
24.35 22.39 30.55 tion’s Alexandria Research Cen- 
28.37 31.65 
24.11 26.86 


ter. Tests continued until germina- 
tion was complete. 

Germination was complete at 90 
days for seed that was unstratified 
or that had been stratified 15 days. 
It was complete at 75, 60, and 45 
days for seed stratified 30, 45, and 
60 days. Germination values were 
based on mean daily germination 
fora, GERMINATION PERCENTS FoR 29 Lors or LosLotLy Pine Seep at 30 days. Total germination per- 

AccorDING T0 LENGTH OF STRATIFICATION cent at the end of each test was 


Seed stratified for also determined. 


Seed lot 0 days 5 days 30 days 45 days 60 days 


yt ewe aye Results 


Percent - 
96 96 91 98 
91 9! 94 98 exception, germination values were 
= substantially increased by stratifi- 
io 6 4 a 
86 79 35 eation (Table 2). Most lots bene- 
99 98 fited from 15-day stratification, 
96 9 and, on the average, this treatment 


100 98 y rs P 

99 99 increased the germination value 
76 82 9.60 points over unstratified seed. 
100 99 Extending the stratification period 


oo os to 30, 45, and 60 days increased 
98 98 germination values, but by dimin- 
a ishing amounts—5.64, 4.22. and 
96 98 2.75, respectively. 
100 98 An F test of the germination 
R = values in Table 2 indicated that 
14 26 the differences between treatments 
98 96 and between individual lots of seed 
a - were highly significant. When 
88 88 Dunean’s multiple range test® was 
Z 90 applied to arrayed treatment 
Bi , 90 
Ct if 96 
Average 90 


Germination values.—With one 


*Dunean, David B. Multiple range and 
multiple F tests. Biometries 11:1-42. 
1955. 
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means all differences between mean 
vermination values were significant 
at the 0.01 level. Thus, each length- 
ening of the stratification period, 
up to 60 days, very significantly 
increased germination value. 

Table 
lots 
pe- 


In evaluating the data in 
2 it should be noted that 
stratified for 60 days were 
nalized germination 
counts were made before the tenth 
day, after the peak day had passed 
for most of these lots. Nevertheless, 


because no 


the germination values were con- 
sistently higher for 60-day strati- 
fication than treat- 
ments. 

Only 
respond to 


for shorter 
failed to 
stratification 
when speed and completeness of 


lots D and U 


15-day 


germination were evaluated joint- 
ly. Lot D was very erratic, with 
germination value 
after 15 days of stratification, an 
increase after 30 days, almost no 


a reduction in 


additional increase after 45 days, 
and a substantial increase after 60 
days of stratification. Lots E. 0. 
o, Ws, Ba BB 


ratic. In contrast. 


were also er- 
22 of the lots 
showed a consistent response to in- 
length of stratification. 

Speed of ge rmination.- -The ver- 


and 


ereased 


minative energy of all lots was in- 
ereased by stratification, i.e., pro- 
gressively faster germination was 
obtained by lengthening the strati- 
fication period (Fig. 1] For 
stratified seed, the bulk of germina- 
tion was not complete until 60 days 


un- 


had elapsed (bulk of germination 
of a seed sample is here used to 


95 percent of total germina- 


mean 
tion attained by the sample). In 
contrast, stratified 60 days 
achieved its bulk of germination 
within 10 days. 


Total 


seed 


germination.—Stratifica- 
tion appreciably total 
germination of 4 lots, K, P, X, and 
CC, and decreased total germina- 
tion of lots C, D, O. and U. The 
other lots were virtually unaffected 
(Table 3). Where germination was 
decreased by stratification, the 15- 
day period appeared to be as 
harmful as the longer periods. For 
lots in which total germination was 


increased 


LENGTH OF 
STRATIi- 


o 
o 





FICATION 
60 DAYS 


(PERCENT) 
wo ea) ~“N @ 
- > ° re 


> 
oO 


GERMINATION 
J 


Nn 
9° 








20 30 40 


DAYS 


Fic. 1.—Cumulative germination (average of 29 lots) following 


60 ) 80 90 


50 
OF TEST 


5 different periods 


of stratification. Tests after 0, 15, 30, 45, and 60 days’ stratification were terminated 
at 90, 90, 75, 60, and 45 days, respectively. 


increased, 15 days was as effective 
as longer stratification. 


Discussion and Conclusion 


Examination of the total 
mination percents in Table 3 may 
demonstrate the usefulness of the 
germination-value formula and 
concept. Germination percents of 
nearly all individual lots, and 
averages of all lots, vary so little 
with different lengths of stratifica- 
tion that it would have been im- 
possible to evaluate the effect of 
these treatments by considering 
final germination percent alone 
(Fig. 1). On the other hand, ger- 
mination values, which resemble 
cumulative germination curves in 
reflecting real differences in speed 


ver- 
ger 


or vigor of the lots, clearly show 
the effects of different treatments. 

Without calculating germination 
values, it would have been difficult 
to determine if the hastening of 
germination by stratification com- 
pensated for the decreased ger- 
mination of lots C, D, O, and U. 
However, the germination values 
in Table 1 indicate that lots C, D, 
and O were benefited while lot U 
was possibly harmed. Germination 
of lot U was so low, regardless of 
treatment, that the lot would have 
been unusable in direct seeding 
and undesirable for nursery. use. 
While lot U’s drop from 33 per- 
cent to 12 percent after stratifica- 


tion lessened the germination 
value, a similar loss at a higher 
percentage of germination did not 
lower the germination value of lot 
C. 

How long a particular seed lot 
should be stratified will depend on 
the purpose for which the seed is 
to be used. In general, seed users 
interested in obtaining maximum 
germination soon after sowing may 
prefer 60-day stratification. 

Especially in direct-seeding op- 
erations, seeds remaining on the 
ground for a long time are less 
likely to germinate than when they 
are in a seed laboratory. Further- 
more, seeds that germinate late in 
the spring are usually worthless 
because the seedlings will suecumb 
to the hot, dry weather of summer. 
In the reported here, ap- 
proximately 70 percent of the lots 
responded to 60-day stratification 
with germination of over 90 per- 
cent within 10 days or less. 

The germination periods re- 
ported above for seed stratified for 
different lengths of time must not 
be expected for all lots of seed. 
They should be considered only as 


tests 


averages, since all seed lots do not 
react alike. 

The variation among lots em- 
phasizes the desirability of testing 
seed both without stratification 
and after stratification for differ- 
ent lengths of time. 





Relationship Between Tree Spacing, 
Knot Size, and Log Quality in Young 
Douglas-Fir Stands 


Rudolf F. Grah 


STOCKING in reproduction stands 


is known to influence volume as 
well as quality production in older 
stands derived from them. Assum- 
ing enough well distributed trees to 
occupy the site (at least toward the 
middle and latter parts of the rota- 
tion), the effect of stocking on vol- 
ume output may become insignif- 
icant by rotation age. However, the 
effect of spacing on quality will be 
of longer duration (2). This is par- 
ticularly true with respect to two 
important determinants of log 


quality—distribution and size of 
knots. 
Since knots constitute a grade 
defect on peeler or sawmill logs, 
and thus reduce their value, it is 
important that the forest manager 
factors affecting 
With 


may be 


be familiar with 
knot 


such 


size and distribution. 
knowledge, stands 
manipulated to achieve highest 
value output or other management 


objective Stocking as expre ssed by 


THE AUTHOR is 
of Forestry, 


Berkeley. 


leetur School 


rin forestry, 
University of California, 


Fig. 1. 


with limbs in 


stand of 
9% 


Forty-vear-old 
‘xeess of 


where tre¢ 


Douglas-fir 
inches in diameter on a 
spacing is in exeess of 18 feet. 


tree spacing is a production factor 
over which the manager has a large 
degree of control either through 
planting or early thinning. This, 
in turn, gives him a degree of con- 
trol over log quality. The purpose 
of this study was to investigate the 
relationship between tree spacing 
and the and distribution of 
knots in 20- to 40-year-old Douglas- 
fir (Pseudotsuga menziesti { Mirb.] 


size 


Franco) stands, and to note its in- 
fluence on present and future log 
quality. 

found that 
knot size increased in eastern white 


Tarbox and Reed (35) 
pine as space between trees in- 
Eversole (7) reported 
similar results from studies of 27- 


creased. 


year-old Douglas-fir plantations, in 
which knot 
larger as tree spacing increased 
from 4-by-4 to 12-by-12 feet. His 
study, however, did not attempt to 


average size became 


interpret these particular findings 
effect on 
studies 


in terms of their direct 
log quality. Other 
shown it is unlikely that log qual- 


have 


ity, as determined by knot size and 


showing a tree Fig. 2 


quadrant 


Limbs on trees in foreground are less than 114 
in. diameter and average tree spacing is less then 12 feet. 


distribution in the early stages of 
stand will change 
much over rotation periods of 60 to 
80 years,-and thus the quality of 


development, 


butt logs may be fixed at an early 
age. This from the fact 
that knot formation in the lower 
16-foot log occurs during the first 
20 to 30 years in the life of the 
stand. As Kachine (3) 
for Douglas-fir, natural pruning 
and overgrowing of the limb stubs 


follows 


has shown 


will not remove evidence of these 
knots before age 80 to 100 vears. 


Field Procedure 


Natural stands of Douglas-fir 
(Figs. z 2) were sampled in order 
to study the relationship between 
spacing and log quality as influ- 
enced by knot size. While spacing 
in such stands is not formally ar- 
ranged as in plantations, it exerts 
a similar influence. Natural stands 
offer a range of 
values for 


wide spacing 


study, and _ present 
realistic log quality problems re- 
lating to stocking. Results of the 


study, however, may be applicable 


inches 
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to both naturally and artificially 
regenerated stands. 

One-fifth acre plots were laid out 
in 35- to 40-year-old stands in 
Humboldt County, California. The 
plots were located to permit sam- 
pling of uniform portions of stands 
representing discrete steps in stand 
The stands 
studied had originated from an in- 


spacing densities. 
vasion of grass covered areas fol- 


lowing fire or other disturbance, 
and represented a wide range of 
initial stocking densities. Spacing 
from trees 


ranged open-grown 


down to those with an average 
spacing of 4-by-4 feet or less. Site 
was judged to be 150 feet at 100 
years (equivalent to high site ITI), 
based on average height of domi- 
nant and codominant trees. 
Current stand density was de- 
termined by counting the number 
of trees on each plot and convert- 
are the 
exact number of live stems per acre 


ing to an basis. Since 
present in the stands during past 


periods was not known, stands 
were reconstructed as of approxi- 
mate age 20 years by adding the 


number of dead and down stems 
found on the plots to the number 
of eurrently live stems. Criteria 
for determining if a dead stem had 
age 20 were height 


been alive at 


and condition of bark and wood. 
These criteria were highly subjec- 
tive, but it was believed that time 
of death 
within five years of the true time of 


death. 


could be estimated to 


The diameter of each limb on the 
butt 16-foot 
measured to the nearest 14 inch by 


log of live trees was 


means of a fixed-slot caliper mount- 
ed on a 10-foot pole (Fig. 3). The 
butt log only was used because it 
was convenient to measure 
and its qualitv is most directly af- 
fected by initial stocking of the 
Limb measurements were 
made flush with the bark of the 
main stem. When limb bark thick- 
ness was a critical factor in decid- 
ing limb diameter class, the bark 
was knocked off the limb with the 
edge of the caliper, and a measure- 
ment was made directly on the two 
of the limb. 


The present condition of the limb 


most 


stands. 


bare wood surfaces 
with respect to its being alive or 


dead and the loeation of each knot 


Fig. 3.—A fixed-slot caliper was used to 
measure limb diameters. It is shown here 
leaning against an open grown tree with 
limbs in excess of 24% inches in diameter. 


were recorded on a log diagram 
sheet arranged by cardinal quar- 
ters. The distance to the 
tree in each cardinal 90-degree are 
from the subject tree was meas- 
ured and its crown class and diam- 


nearest 


eter recorded. 


Analysis 


The analysis of knot size in rela- 
tion to spacing at age 20 was ini- 
tially undertaken by 
knot size for each tree on individ- 
ual plots. However, in spite of the 
fact that plots were chosen for uni- 
form density, the spacing of indi- 
vidual trees in the plots proved to 
be too variable, and no consistent 
trend in knot size by plot-stocking 
class The procedure 
was therefore reorganized so that 
each tree and its immediate neigh- 
bors in 90-degree quadrants were 


averaging 


was found. 


used as analytical units. 

For this approach those trees ex- 
hibiting uniform distance from 
neighboring trees in each quadrant 
were included for analysis. Aver- 
age knot size for each tree was ecal- 
culated and related to average dis- 
tance to the nearest tree in all 
quadrants. In order to describe 
this relationship, a regression anal- 
ysis was run using average knot 
diameter as the dependent and 
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average tree spacing as the inde- 
pendent variables and an equation 
derived for the relationship. 

The relationship between aver- 
age knot diameter and tree spac- 
ing is of general interest to the 
manager of forest stands but shows 
general interrelationships only. Of 
greater interest is the direct effect 
of spacing on measurable stand- 
quality characteristics such as log 


grade. Sinee the size and place- 


ment of individual knots are im- 
portant log grade determinants, an 


analysis was made of these charac- 
teristics on each of the butt logs 
studied. To evaluate these charac- 
teristics three categories of critical 
knot sizes were established to corre- 
spond to maximum sizes admissible 
in the various log grades estab- 
lished by the Puget Sound Log 
Sealing and Grading Bureau (4). 

Under the log rules, 
knot-size limits are specified for 
number 3 peeler logs and number 
2 and 3 sawmill logs. Number 1 
and 2 peeler logs and number 1 
sawmill logs were excluded from 
the analysis since they must be 
substantially clear and are nor- 
mally not found in young-growth 
stands of the type considered in 
this study. 

According to the log grades used, 
knots with diameters in excess of 
11% inches disqualify the log from 
the number 3 peeler grade. Logs 
with knots were 21% inches in diam- 
eter, distributed so that less than 
65 percent of net content is recov- 
erable as number 1 common or bet- 
ter lumber are disqualified from 
the number 2 sawmill log grade. 
With these knot specifications in 
mind, log diagrams were studied. 
Large, single knots or knot whorls 
located less than 6 inches from the 
end of the log were disregarded 
since it was assumed that these 
could be removed in trimming logs 
or derived products. While not 
specified in the Rules, a criterion 
of at least one knot over the critical 
diameter for each grade occurring 
on three or more faces of the log 
was used in addition to the above 
in applying the grade specifications 
to the study logs. 

Limbs on the butt 
but the fully open-grown 
were dead. Live limbs on 


erading 


logs on all 
trees 
open- 





still increasing 
in diameter, but were for the most 


than 214 


grown trees were 


part larger inches in 
diameter 

A summary was made of grade 
defect knots on each log diagram 
by one-foot tree spacing categories, 
were cal 


The 


and knot sizes 


culated 


average 
for each category. 


findings appear in Table 1] 


Results 
The 


tionship 


rela 
knot 
diameter and average tree spacing 
the included in this 
wherein knot diameter in- 


data indicate a close 


between average 
over stands 
study 
creases with increase of tree spac 
The 
by the following equation: 

7) 0.1355 O.OSSUxr 


Where: y 


ing relationship is deseribed 


average diameter 
the 
butt log in inches 


of knots in 


average spacing 


between trees in 


the 
significant at 
el 


diameter 


variance showed 


values 
ield measurements 
ulated from the 
with an 
t-by f and 12 
0.84 


stands 
°7 and inch, 
tabulated 
values and 0.22 and 0.93 inch 
These 


with 


respectively for the 
for 
values 


the ealeulated com 


pare reasonably well Ever 
sole’s findings for plantations. For 
equivalent spacings, he reported 
limbs im 
the 
diameter breast height point to be 


0.36 and 0.73 


average diameters of 


mediately above and below 


inch respectively 


This comparison indicates no sub 


stantial difference in quality per 


formance with respect to knots 


between young natural stands and 


plantations 


| 


Applying ne rr this 


size 


sults of 
study to the influence of knot 
log grades with 
that 


logs in 


and occurrence 01 
data show 
butt 


in such stands, the 
100 percent of the 
stands with an average spacing of 
16 feet or greater developed knots 
of over 1% inches in diameter, 
which would disqualify them from 
the number 3 


About 70 


vrade 


log 


the 


peeler 
percent of 


trees 


JOURNAL OF FORESTRY 


TABLE 1.—S1zE AND NUMRER OF KNOTS IN RELATION TO AVERAGE TREE SPACING 
(16 Foor Burr Log Sire III Dovetas-Fir, HumsBoitpt County, CALIFORNIA) 


Knots with diam. greater than: 


11% inches 2% inches 
Average 
spacing 
between 
trees 


Feet 


Trees 
with 
knots 


No. of 
trees “= 
measured Measured Predicted? 


Trees Av. no. 
with per 
knots log® 


‘ Av. no. 
Average knot diameter per 
log* 
Inches Percen Percent 
0.13 
0.22 U 
31 0 
40 0 
49 0 
58 0 
.67 0 
.75 0 
84 U 
93 20 
.02 ; 60 
11 67 
20 80 
29 oF 100 
38 3: 100 
47 100 
55 100 
64 y 100 
3 
9 


Inches 


7 100 
Q 100 
91 100 
24 2.UU 
5 09 

26 18 48 100 100 
Open : 3.5 60 100 60 100 


Average spacing greater than tree height. Data not included in regression since 
no precise measure of spacing in feet could be assigned. 
‘Predicted from regression equation y —0.1355 + 
three or more quarter 


log. 


0.08892. 


Distributed over faces of log, and not loeated within 


six inehes of end of 


crown at that spacing had grade- too large to admit them 


defect knots larger than 2% inches, to a number 3 peeler log 
grade. 


Seventy 


logs from 


disqualifying the butt 
the number 2 log grade. percent will 
One hundred of the trees 
grown at an average spacing of 
18 feet or knots 2 sawmill log grade. 
larger than 2% inches, disqualify- 4. 
ing these logs from the number 2 


sawmill 


have knots too large to 


admit them to a number 


percent 
more contained 
Where average spacing is 18 
feet or more on site III a major 
the butt will 
qualify for no grade higher than 


sawmill log grade. portion of logs 


Conclusions 


> 


a number 3 sawmill log because of 


1. A close relationship exists be- excessively large knots. 


tween knot size and an average 


spacing between trees in young, Literature Cited 


Aver- 
with in- 
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test in a Douglas-fir plantation. For. 
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a. Most logs will have knots 7 46 rn rene ce ee 


natural Douglas-fir stands. 


age knot size increases 
crease in average spacing. 

2. The relationship obtained is 
a linear one between average tree 
spacings of 4-by-4 to 26-by-26 feet, 
the range covered by this study. 

3. Grade of the butt 
fluenced by size and occurrence of 
knots is affected by spacing. For 
four 


butt logs in natural stands of site 


log as in- 


example, this study shows 


III quality grown at an average 


site 


spacing of 16 feet or greater: 





Statistics from Schools of Forestry for 1960: 
Degrees Granted and Enrollments 


Gordon D. Marckworth 


This article is another in a series of comparable papers appearing an- 
nually in the JOURNAL OF ForeEstrRY since 1934, reporting the enroll- 
ment at the schools of forestry and the numbers of degrees conferred. 
Statistics of this type were first assembled when the Forest Education 
Inquiry made its study in 1929-1931, and were published in the In- 
quiry’s report of 1932.1 The annual articles in the JourRNAL have 
brought to date the figures for each successive year.” 


THE INCREASE in undergraduate 
enrollment which the 
1953-1954 scholastic year has con- 
tinued, this totals 4.2 
percent, increasing 8,101 to 
8,439—last the increase 
3.0 percent. This is the largest en- 
rollment on record and surpassed 
that in 1948 totaled 8,212. 
All classes show an inerease in en- 


(Table 6 


began in 
and vear 
from 


year was 


which 


rollment 


is dean of the College of 
of Washington, Se 
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TABLE 1. 
1951 


1,564 


3achelor degrees conferred 
Master degrees conferred 
Doctor degrees conferred 
Undergraduates enrolled 
Members of freshman class 
Members of sophomore class 
Members of junior class 
Members of senior class 
Graduate students—master 
Graduate students—doctor 


General forestry accounts for 71 
of the enrollment in the 
combined junior and _— senior 
classes ; wildlife management ranks 


pereent 


second with 11 percent and wood 
technology and utilization follows 
with approximately 5 percent. The 
master candidates decreased from 
609 to 604 and the candidates for 
the doctorate increased 247 
to 312. Of the total graduate en- 
rollment of 916, 53 percent are in 
percent in 


from 


general forestry; 17 
wildlife 
eent in 
lization. 


management; and 16 per- 
wood technology and uti- 


The number of bachelor degrees 
granted increased from 1,528 in 
1959 to 1,532 in 1960 of which 
1,054 were in general forestry, 93 
in wood technology and utilization 
and 163 in wildlife management. 

The number of master 
evranted increased from 248 to 305 
of which 177 were in general for- 


degrees 


estry, 29 in wood technology and 


SIGNIFICANT STATISTICS FOR 1951 THROt 


1953 1955 
1,045 957 829 
151 179 194 
37 44 31 
6,038 
2,149 
1,566 
1,236 
1,087 
405 
161 


1952 1954 
1,267 
226 


29 
4,691 
1,536 
1,012 
1,013 
1,130 

281 
130 


4,909 
1,698 
1,168 
917 
1,126 
349 


5,357 
1,986 
1,377 
1,032 

962 


423 


utilization, and 63 in wildlife man- 
agement. 

The number of doctor degrees 
granted decreased from 42 to 40 of 
which 20 were in general forestry, 
8 in wood technology and utiliza- 
tion, and 8 in wildlife manage- 
ment. 

From 1900 through 1960 there 
have been 29,844 undergraduate 
forestry degrees granted in tae 
United States. In addition 5,344 
master degrees and 575 doctor de- 
grees have been granted (Table 
10). 

Introduction 

The 1960 statistics the 
schools of forestry in the United 
States are the 
for 1959 except that the University 
been 


from 


on same basis as 


of Arizona at Tueson has 
added to the non-accredited group. 
Thus the number of non-accredited 
schools has been increased to 15 
and the total to 43. 

It has been customary to carry 
the statistics on the number of de- 
grees granted on a calendar year 
and, the 
requested in October. 


basis sinee reports are 
the schools 
operating on a quarter basis have 
to estimate the number of degrees 
which will be granted at the end 
of the autumn quarter. It thus be- 
necessary to correct these 
end of the year. 
the totals listed 


current compila- 


comes 
estimates at the 
For this reason 
for 1959 in the 


GH 1960 


1956 1959 1960 


S87 
922 
233 


1,528 
2 248 
34 ‘ 42 
6,933 8.101 
2,220 2,569 
1,807 1,948 
1,549 1,774 
1,357 1,810 

430 609 

165 247 


1,5% 


le i i | 


me Or St 3 @ po & 
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IN SPECIALIZED FIELDS AT SCHOOLS OF FORESTRY IN THE 


CALENDAR YEARS 1959 AND 1960 


ACHELOR DEGREES GRANTED FOR COMPLETION OF STUDIES 
UNITED STATES 


Forest 
recreation 
1959 1960 


Wood 
technology 
1959 1960 


Wildlife 
management 
1959 1960 


General Range 
forestry 


1959 1960 


Totals 
1959 1960 


Others 
1959 1960 


management 
1959 1960 


Accredited schools 


Alabama 


California 
( 


olor ido 
Florid 
Georgia 
Idaho 
lowa 

La. Poly. Inst 
Louisiana State 
Maine 
Massachusetts 
Michigan 
Mik higan 
Michigan 
Minnesot 
Missouri 
Montana 
Ne w Ham sh re 
New York 
North ¢ 


Oregon 


Mining 
State 


Univ. 


irolina 


Pennsylvania 


Purdue 


Arizor 

Arkansas 
Clemson 
( onnecti i 
Humboldt 
Illinois 

Mississip 


Oklahoma 


Dp 
Rutgers 
So. Il 
Univ. of the Soutl 
Texas (S.F. Austin 
Virginia Poly. Inst 
Washi: rT 


gton 


linols 


ar 
Tota 


different from 


those listed last year. 


tion are slightly 
The statistics on degrees granted 


enrollment of graduate stu- 
first 


curricula in 


and 


dents were broken down by 


1953. In 
1954 this breakdown was extended 
to the 


specialized 


enrollment of undergrad- 


uate students in the junior and 


At that time it was 


senior classes 


found that there was little segre 


gation during the first two years 


and a breakdown of the enrollment 
in those classes was virtually im- 
possible 

The same five broad classes used 
for the past six years have been 
used again this These 


year. are 


general forestry, wood technology 
and utilization, range management, 
wildlife 
recreation. Those curricula 


management, and forest 
falling 
outside of these broad classes have 
been grouped under the heading 
others. 
Each of 
seribed in 


52 354-358 


these classes was de- 
1954 (Jour. 
and 1955 
estry 53:256-261), and again in 


1958 (Jour. Forestry 56 :129-135 


Forest ry 


(Jour. For- 


Degrees Granted 


During the calendar year 1960 
the 43 schools of forestry awarded 
an estimated 1,532 undergraduate 
degree, 3°53 master degrees, and 40 


doctor degrees. Of the total under- 
1,340 


awarded by the accredited schools 


eraduate degrees were 


’ 
compared to 1,336 in 1959. In both 
years these figures represented 87 
percent of the total. 

Looking at the breakdown of the 
undergraduate degrees in the spe- 
cialized fields, we find that 1,054 
or 69 percent were in the field of 
general forestry. This compares to 
69 percent in 1959 and 66 percent 
in 1957 and 1958 (Table 2). Wald- 
ranked second 
percent and wood tech- 
nology utilization followed 
with 6 percent, while 
counted for 10 percent. 


life management 
with 11 
and 
others ac- 
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TABLE 3.—MAstTeR DEGREES GRANTED FOR COMPLETION OF STUDIES IN SFECIALIZED FIELDS AT SCHOOLS OF FORESTRY IN THE 
Unirep STaTES—CALENDAR YEARS 1959 ANp 1960 


General Wood Range Wildlife Forest 
forestry technology management management recreation Totals 
1959 1960 1959 1960 1959 1960 1959 1960 1959 1959 1960 


Accredited schools 
Alabama 
California 
Colorado 

Duke 

Florida 
Georgia 

Idaho 

Iowa 

Louisiana State 
Maine 
Massachusetts 
Michigan State 
Michigan Univ. 
Minnesota 
Missouri 
Montana 

New Hampshire 
New York 
North Carolina 
Oregon 
Pennsylvania 
Purdue 

Utah 
Washington 
Yale 


De 


ou 
Oo & 


bo 
mH ODO DO Coe COR ae 
bo 0 


~) 


t 


) 


—_ 
ne 
we 


VIN wSOweH a> > 


st 


Nie om) 


Total 


Schools not accredited 
Arizona Univ. 
Connecticut 
Humboldt 

Va. Poly. Inst. 


Total 


Grand total 


Doctor DEGREES GRANTED FOR COMPLETION OF STUDIES IN SPECIALIZED FIELDS AT SCHOOLS OF FORESTRY IN THE 
UNITED STATES—CALENDAR YEARS 1959 AND 1960 


General Wood Range Wildlife Forest 
forestry technology management management recreation Others Totals 
1959 1960 1959 1960 1959 1960 1959 1960 1959 1960 1959 1960 1959 1960 

Accredited schools 
California 
Duke 
Iowa 
Michigan State 
Michigan Univ. 
Minnesota 
New York 
North Carolina 
Purdue 
Utah 
Washington 
Yale 


me AWON 


~ 


Total 


Schools not accredited 
Ariz. Univ. 
Va. Poly. Inst. 


Total 


Grand total 
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ENROLLMENT BY CLASSES AT SCHOOLS OF FORESTRY IN THE UNITED STATES FOR THE FAtt TERM 1960-1961 


Total Graduate Total 
Freshm: Sophomore Junior Senior undergraduate Master Doetor graduate 


Accredited 
Alabama 
Califori 
Colorad« 
Duke 
Florida 
Georgia 
Idaho 

lowa 

I 1 Poly 
Louisians 
Maine 
Massachusetts 
Michigan Mining 
Michigan State 
Michigan Univ 
Minnesota 
Missouri 
Montana 

New Hampsl 
New York 
North ¢ re 
Urego! 


1 


‘ERM ENROLLMENT BY CLASSES IN SCHOOLS OF FORESTRY IN THE UNITED STATES 
rHE YEARS 1944-1945 THROUGH 1960-1961 


Sophomore Junior Senior Totals 
Enroll Enroll Enroll Enroll 
Change ment Change ment Chang ment Change ment Change 


122 2 64 — 37 72 — 37 571 -+4 68 


fe 


519 315 - 2 205 +14] 113 + 4] 1,473 + 902 
2,771 : +1 52! 914 +709 532 7,010 +-5.537 
77 +663 993 45 4 444 
9 497 +990) 748 215 4 758 
816 —68]1 25 -~815 7,468 — 743 
384 —432 7 -771 5.935 —1,534 
053 —331 268 461 OS —1,136 

,013 — 40 13 139 

917 — 96 ,126 4 

,032 +115 962 164 

236 4+ O14 s 125 

549 +313 oade 270 

5709 +210 218 
718 = 4) . 6 197 7,866 
774 + 56 : 38 8,101 
+ 92 819 - 9 8,439 
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TABLE 7.—ENROLLMENT OF JUNIOR 


STATES 


Wood 
technology 
Jr. Sr. 


General 
forestry 
Jr. 


Accredited schools 
Alabama 
California 
Colorado 
Florida 
Georgia 

Idaho 

Iowa 

La. Poly. Inst. 
Louisiana State 
Maine 
Massachusetts 
Michigan Mining 
Michigan State 
Michigan Univ. 
Minnesota 
Missouri 
Montana 

New Hampshire 
New York 
North Carolina 
Oregon 
Pennsylvania 
Purdue 

Utah 
Washington 
West Virginia 
Total 

Schools not accredited 
State 
Univ. 


Arizona 
Arizona 
Arkansas 
Clemson 
Connecticut 
Humboldt 

Illinois Univ. 
Mississippi 
Oklahoma 

Rutgers 

So. Illinois 

Univ. of the South 
Texas (S.F. Austin 
Va. Poly. Inst. 
Washington State 


Total 


TABLE 8,—FALL TERM ENROLLMENT OF 


AND SENIOR STUDENTS IN SPECIALIZED 


WOMEN 


FOR THE FALL TERM 1960-1961 


Wildlife 
management 
Jr. Sr. 


Range 
management 
Jr. Sr. 


IN SCHOOLS OF FORESTRY 


IN THE UNITED STATES FOR THE YEARS 1943 THROUGH 1960 


Junior 
1943 2 l 4 
1944 f f 1 
1945 ) 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 


Freshman Sophomore 


eo 0 10 C1 


Senior 


—Graduates 
Doctor 


Total under- 
graduates Master 


1] 
16 
18 

9 


FIELDS AT SCHOOLS 


OF FORESTRY THE UNITED 


Forest 
recreation 


Others 
Jr. Sr. 3 


Sr. 





The estimated number of master 
degrees granted in 1960 totaled 
305. General forestry accounted for 
177 or 58 percent. Wildlife man- 
agement ranked second with 63 or 
21 percent and wood technology 
and utilization third with 29 or 9 
percent. Of the 305 master degrees 
granted 299 were granted by the 
accredited schools (Table 3). 

The estimated number of doctor 
degrees granted this year decreased 
to 40 from 42 in 1959. The largest 
number, 20 (50 percent), were in 
general forestry (Table 4) 


Undergraduate Enrollment 
After an all-time high of 8,212 





ENROLLMENT OF GRADUATE STUDENTS IN SCHOOLS OF FORESTRY IN THE UNITED STATES FOR THE FALL TERM 


General 
forestry 
Ms. Dr. 


d schools 


Accredits 
Alabam: 
California 
Colorado 
Duke 

Florida 
Georgi: 

Idaho 

lowa 
Louisiana 
Maine 
Massachusetts 
Michigan 
Michigan 
Minnesota 
Missour 
Montana 
New Hampshire 
New York 
North Carolina 


Oregon 


State 


Univ 


Pennsylvania 
Purdue 

Utah 
Washington 


Yale 
l'o 


Schools not ¢ 


Arizona Univ. 
Lonnecticut 


Humboldt 


the fall of 
enrollment 


1952 


1948, undergraduate 
to 4,691 


has increased 


lhl 
dropped in 
then it 
each year and this year reached a 
8.439 ( 


Since 


new high of 227 above 
1948 Not there a 


high in enrollment, but also a new 


only iS hew 
high in the number of institutions 
represented. In 1948 
only 34 schools (22 
12 


the 


there were 
aceredited and 
while 


non-accredited ), today 


schools have in- 


the 
total 


accredited 

creased to 28 

eredited to 15 or a 
Tables 5 and 6) 
While all 


crease in 


and non-ac- 


43 


of 


classes show in- 


an 
this 
percent, 


enrollment 


338 or 12 


year 
the 


of 


totaling 


senior class has an increase 
only 9. 
Looking at the breakdown by 
specialized curricula we find that 
70 percent of the junior and 69 
percent of the enrollment 
were accounted for by those major- 
ing in general forestry (Table 7 


These 


senior 


percentages are approxi- 


mately the same as they have been 


Wood 
technology 


Ms. Dr. 


TABLE 
OF 


Years 


1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 


Range 


management 
Dr. 


Ms. 


10, 
FORESTRY IN 
Under 
graduate 
degree Ss 


9 
9 
24 
19 
31 
47 
61 
100 
136 
151 
124 
151 
160 
65 
53 
160 
126 
141 
217 
215 
280 
259 
263 
302 
291 
3808 


Wildlife 


manage 
Ms. 


THE UNITED 


Master 
degrees 


36 
10 

6 
25 
26 
44 
31 
45 
44 
os 
50 
64 
54 
69 


nent 
Dr. 


STATES 


Doctor 
degrees 


Forest 
recreation 
Ms. 


NUMBER OF DEGREES GRANTED FOR COMPLETION 


FOR THE 


Years 


1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 


| 1946 


1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
Total 


Dr. 


JOURNAL OF FORESTRY 


1960-1961 


Totals 
Ms. Dr. 


Others 


Ms. Dr. 


OF STUDIES 
CALENDAR YEARS 


AT SCHOOLS 
1900-1960 


Under 
graduate 
degrees 


Doctor 
degrees 


Master 
degrees 


97 


(34)? 
7 


28 
12 
18 
65 
223 


999 


205 
o75 


267 
226 
151 
179 
194 
233 
207 
224 
248 
305 


29,844 5,344 


‘Total doctor degrees granted prior to 1932. Breakdown by years not available. 
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for the several years. In 


other words, over two-thirds of the 


past 


undergraduate enrollment  con- 
tinues to be in general forestry 
(Table 7). It 


that the bachelor degrees granted 


would also indicate 


during the next two years will con- 
tinue to account for at least two- 
thirds of the total. 

Wildlife management ranks sec- 
ond, as it did last with 11] 
percent of the junior and senior 
Wood _ technology 
utilization follows with 5 percent 
and range management with 4 per- 


year, 


classes. and 


cent. 

Trends in enrollment are always 
confused by many factors, and 
predictions are hazardous at best. 
Five years ago trends indicated an 
increase in 1956 of 10 percent 
which actually totaled 15 percent. 
The trends for 1957 indicated an 
increase of 12 percent, but showed 
an inerease of only 7 percent. The 
trends for 1958 indicated a net in- 
erease of 3 percent, but the actual 
increase was 614 percent. 

In 1958 I predicted that if pre- 


sent trends continued, the under- 


graduate enrollment in the fall of 
1959 should approach the 1948 all- 
time high of 8,212. This it did with 
an enrollment of 8,101. Last year’s 
predictions were that there would 
be only a slight increase this year ; 
however, this increase totaled 338 
or 103 more than last year. With 
the over-all increase in student en- 
rollments and with the increased 
importance of all phases of for- 
estry, forestry school enrollments 
should continue to rise. 

The enrollment of undergrad- 
uate while continuing 
small, is the largest since records 
were begun in 1943 and totals 24. 
The freshman class with 11 is the 
record 


women, 


largest of class on 


(Table 8). 


any 


Graduate Enrollment 


The graduate enrollment is con- 
fined to 25 aceredited and 4 non- 
accredited schools. The enrollment 
for the master degree has decreased 
from 609 to 604, and the doctorate 
increased 247 to 312, or a 
total net increase from 856 to 916. 
Of these, 53 percent are in gen- 


from 


EEF 


279 
eral forestry; 17 percent in wild- 
life management; 16 percent in 
wood technology and utilization; 
and 4 percent in range manage- 
ment. 

The aceredited schools account 
for 577 of the 604 master candi- 
dates and 306 of the 312 doctor 
candidates. Among the accredited 
schools 323 of the 577 master can- 
didates were enrolled in general 
forestry, 88 in wildlife manage- 
ment, 84 in wood technology and 
utilization, and 17 in range man- 
agement. Among the  non-aec- 
eredited schools out of a total of 
27 candidates, 18 were in wildlife 
management, 5 in general forestry, 
and 4 in range management (Table 
9). 

The enrollment for the doctorate 
in the accredited schools shows 157 
in general forestry, 59 in wood 
technology and utilization, 53 in 
wildlife management, and 11 in 


range management (Table 9). 

Of the 916 graduate students en- 
rolled throughout the nation only 
six are women, all of whom are 
candidates for the master degree 
(Table 8). 


Division of Silviculture Call for Annual Meeting Papers 


The 1961 Annual Meeting of the 
Society of American Foresters will in- 
elude a Technical Session on Siivicul- 
ture to be held on Wednesday, October 
11, in Minneapolis, Minn. There will 
be morning and afternoon sessions held 
jointly with members of the Canadian 
Institute of 
interests. 


Forestry having similar 

Correspondence relating to the Tech- 
nical Sessions on Silviculture should be 
addressed to Paul O. Rudolf, Chair- 
man, SAF Division of Silviculture, 
Lake States Forest Experiment Sta- 
tion, St. Paul Campus, University of 


Minnesota, St. Paul 1, 
members 


Minn. Society 
wishing to present papers 
should submit, in triplicate, the follow- 
ing information: (1) Title, (2) short 
abstract, (3) name and address of the 
author, (4) 
organization represented, (5) time re- 


name and address of the 


quired for presentation, and (6) type 
of projection equipment required. To 
be considered, this information must be 
received before May 15, 1961. 

The SAF portion of the program 
will be made up by the executive com- 
mittee of the Division of Silviculture 
by selecting proposals 


papers from 


submitted. Presentations requiring 15 
minutes or less are favored, and none 
will be considered that require more 
than 20 minutes. 

Authors of selected papers will be 
notified by June 15. 

This is the only eall for papers that 
will be issued by the Division of Silvi- 
culture. 


WALTER L. Brerrs, Jr. 


Secretary, SAF Division of 
Silviculture, 

The Buckeye Cellulose Corporation, 
Foley, Fla. 





A Study of Christmas Tree Prices 
in the St. Paul—Minneapolis Market’ 


Edward T. Sullivan 


asking 
Christmas trees in the 
the cities of St. 

Minnesota, re- 


A survey of the retail 
prices for 
1956 


Paul-Minneapolis, 


market in 


vealed certain price differences be- 
tree heights, and 
A knowledge of these dif- 
should be of 
Christmas tree growers in compar- 
cultural 
upgrade 


tween species, 
grades 
ferences value to 


ing costs of operations 


intended to trees with 
potential additional returns result 
ing from such practices. Returns 
from taller trees can be compared 
cost of them 


until they reach the greater height. 


with the holding 
Finally, variations in production 
costs between species can be com 
pared with varying returns for 
different species ’ 


Analogous price variations with 


and grade revealed in a 
that the 
conelusions of this study 
the St. Paul- 


tree mar 


height 
study by James- suggest 
veneral 
are not confined to 
Minneapolis Christmas 
Ket Investigations of price varia 
tion by species, height, and grade 


should he 


Ket areas 


‘ondueted in other mar 


Study Method 


their suburbs 


‘ities and 


vided into four rectangular 


were dl 


geographi juadrants, and each 


subdivided into 36 ree 


ts, all 


juadrant 


quadrants 


essor oO 
Fore stry, 
This 


Sc ntihe Jou i 
. Expt. Sta. This 
in part by funds 

orth Central Regiona 
on the Marketing 
NCM20 


"James, L. M. Resurvey of Christmas 
tree marketing in Michigan. Special 
Bulletin 419. Michigan State University, 
East 


Lansing. 1957. 


and segments having the same map 
dimensions. To prevent concentra- 
tion of sample segments in a par- 
ticular portion of the area studied, 
the quadrants were numbered at 
this random 
numerical order of quadrants, one 
selected at 
turn. 


random. Following 


random 
This 


procedure was repeated until seg- 


segment was 


in each quadrant in 


ments containing 65 lots had been 
selected. 

At each lot a random start, sys- 
tematic sample of trees was made. 
grade, and asking 
obtainable, 


Species, height, 
the 
were determined for each sample 
tree. An attempt 
secure a sample of 50 trees per lot 
all trees if there were less than 
the lot), but 
reduced in a number of eases by 
the 
take the time to price trees which 
did not have price tags. The grad- 
that given 


price, last when 


was made to 


50 on this goal was 


refusal of some lot owners to 


ing system used was 


_ 


by Barraclough and Phipps.* 


It was possible to obtain asking 
prices for 763 of the 2,130 trees 
that 
It was 


measured. 
asking 


were graded and 


necessary to use 
price as a measure of tree price 
because only a minority of the lot 
most lot 
owners preferred to set an 


owners price-tagged trees ; 
oral 
price for the customer. Although 
little 


given to 


explicit recognition was 


grades by such measures 
as segregating the different quality 
trees on the lot, the price differ- 
ences between grades revealed in 
this study showed that lot opera- 
tors were fully aware of grade dis- 


tinctions. 
Balsam Fir Prices 

In Figure 1 average prices by 

Barraclough, K. 

Christmas trees 


Bulletin 123 
shire, Durham. 


E., and R. K. Phipps. 

a eash crop. Extension 

University of New Hamp 
1954, 


ORD 


height classes are plotted for the 
four grades of balsam fir. It is 
immediately apparent that there 
are substantial price differences 
between the premium and standard 
grades and between the standard 
grade and the lower grades. Dif- 
ferences between utility and cull 
grades are not evident. 

Less apparent in Figure 1 are 
the differing rates between species 
with which prices change with 
height. These changes average 
$0.66 per foot for premium grade; 
$0.37 for standard; $0.11 for 
utility; and $0.04 for cull; all on 
a straight line basis.‘ 


Norway Pine Prices 


In Figure 2 
height classes are plotted for three 


average prices by 


grades of Norway pine: premium, 
standard, and utility. Insufficient 
prices were obtained for cull trees 
to permit averaging data. 

As with 
substantial 


there 
differences 
tween grades for Norway pine. 


are 
be- 


balsam fir, 
price 


The increase in price with the 
increase in height of tree is also 
different between grades. For each 
additional foot in height the inere- 
ment in price is $0.89 for premium 
grade; $0.61 for standard grade; 


‘Equations of price on height were de- 
rived for the different grades of balsam 
fir: Premium grade Y=——1.002+0.656 X, 

Standard grade Y 4.545+1.598X, 
0.077 X 

Utility grade 

Cull Grade 


= 1.128+0.107X, 
= 1.326+-0.037X, 
In these equations }¥ price of the tree; 
X: = height of tree in feet; and Xs 
height of tree in feet)*. Analysis of co- 
variance showed differences significant at 
1 percent between means and _ slopes. 
Analysis of variance showed a significant 
(at the 1 percent level) reduction in 
mean square in the standard grade re- 
sulting from the addition of the poly- 
nomial term to the regression equation. 
Price change with height for standard 
grade trees has been expressed on a 
straight line basis in the body of this 
paper for the purpose of simplicity. 


} 
} 
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Fig. 2.- 


TABLE 1.—ASKING PRICES FoR EIGutT-Foot CHRISTMAS TREES’ 


Grade 


Premium 
Standard 
Utility 
Cull 


6 7 8 9 10 =I 12 13 


HEIGHT IN FEET 


Norway pine—average prices by height classes. 


Norway 
pine Spruce 
$4.16 
2.25 
1.78 
1.45 


Balsam 


$4.25 
3.30 
1.99 
1.63 


$7.06 
5.10 
3.41 


1Caleulated from equations in footnotes 4, 5, and 6. Addi- 


tional relationships between 


prices, grades, and species can 


be developed through the use of these regressions. 
*"No price data were available for cull Norway pine. 


UTILITY 


as \ , 





6 y 8 9 
HEIGHT 


IN FEET 


average prices by height classes. 


and $0.42 for utility grade trees.® 
Spruce Prices 

3 average prices are 
height for 
grades spruce 


In Figure 
plotted 
each of 


classes 


of 


over 
four 
"Regression equations of price on 
height were derived for three grades of 
Norway pine: 

0.06+0,89X 
0,.22+-0.61X 
—0.05+0.42X 
In these equations Y price of tree 
and X = height of tree in feet. Analysis 
of covariance indicated differences sig 
nificant at 1 percent between means and 
at 5 percent between slopes. 


grade Y 
grade } 
grade Y 


Premium 
Standard 
Utility 





(black and white) Christmas trees. 
The price differential between pre- 
mium grade trees and trees of the 
other grades is obvious, although 
differences in price between the 
standard, utility, and cull grades 
are not great. 

Although the increase in price 
with the increase in height of tree 
is different between grades, this 
difference is not statistically signi- 
ficant. For each additional foot in 
height the increment in price is 
$0.60 for premium grade; $0.23 


for standard grade; $0.18 for 
utility grade; and $0.07 for cull 


trees.® 


Comparative Prices 


Using the regression equations 
shown in footnotes 2, 3, and 4, it 
to orderly 
price series by height class and 


is possible calculate 
grade for the three species studied. 
This has been done in Table 1 for 
eight-foot trees. If 
not to go beyond the limits of the 
data included in the charts, similar 
price comparisons can be made for 
other tree heights, and 


eare is taken 


grades 
species. 


*Regression equations of price on height 
were derived for four grades of spruce: 
Premium grade Y=-0.64+0.60X 
Standard grade Y= 0.414+0.23X 
Utility grade Y= 0.34+0.18X 
Cull Y= 0.89+0.07X 
In these equations Y = price of tree 
and X — height of tree in feet. Analysis 
of covariance indicated that the differ- 
ence between slopes was not significant; 
difference between means was significant 

at the 10 percent level. 





Weed Control, Soil Moisture, and Loblolly 
Pine Seedling Behavior 


John J. Stransky 


WHILE precipitation in east Texas 
is adequate (40 to 50 inches nor- 
mally) for maintaining established 
forest trees, droughts are so com- 
mon that pine seedlings, whether 
natural or planted, suffer very 
heavy mortality in their first year. 
with 
best 


plots 


experiments 
the 
obtained on 


In previous 


planted pine seedlings 


survival was 
where competing weeds had been 
removed, together with the upper 
surface 


four inches of 


A tendeney toward chlorosis 


three or 
soil.! 
and stunting in seedlings on such 
sites, which was absent when pine 
mulch was applied to the scalped 
surface, suggested nutrient de 
ficiency due to topsoil removal. 
The present study was initiated* 
in January 1958 to learn 
about the relations of loblolly pine 
taeda I. 


environments. In 


more 
Pinus seedlings to 
modified addi 
tion to the previously tested sealp- 
ing and mulch applications, the 
herbicidal treat- 


ments intended to control compet 


study ineluded 


ine weeds without loss of topsoil 


The Study 
Soil of the study area is Cahaba 


fine sandy loam. Vegetative cover 


consists chiefly of partridge pea 
Michx rag 
trifida L Ber 
dactylon 
Croton 


Cassia fase id ulata 


weed Ambrosia 


muda Cyunodon 


t 


Li Pers 


grass 
, and goatweed 
Michx 

In January 1958, the area was 


capitatus 





member of the South 
Sta., Forest 
He is assigned to the 
Center, which is 
with Stephen 


Nac ogdoche Ss, 


THE Al 
ern Forest 
U. S&S. Dept 
Nacogdoches 
maintained in 
F. Austin 


Te xas 


THOR is a 
Expt. Service, 
Agric. 
Re search 
cooperation 
State 


‘1 
re 
College, 


Ferguson, E. R. Causes of first-year 
mortality of planted loblolly pines in 
Texas. Soc. Amer. Foresters Proc. 
89-92. Illus. 1957. 

“It was designed and installed by Dr 


Paul T. Koshi. 


east 
1956: 


mowed and raked; then 20- by 20- 
foot plots were laid out, separated 
by four-foot walks. 

Six treatments were tested in a 
randomized block design with three 
replications : 
trol, (2) 


muleh, 


(1) natural, i.e., con- 
natural with pine-needle 
3) Vapam—the soil ster- 
ilant sodium methyl dithiocarbam- 
ate, 32 percent, (4) Vapam with 
pine-needle muleh, (5) 
and (6) scalping with pine-needle 
mulch. 
The 


from a 


sealping, 


soil sterilant was applied 


tractor-operated sprayer 
at the rate of one 
quart of the proprietary formula- 
tion per 100 feet of area. 
The amount of water (0.22 inch) 
applied with the chemical 
deemed sufficient to move it down 


on January 27 
square 
was 
4 to 5 inches, as the soil was at or 


field 
treated. Vapam almost completely 


near capacity before being 
eliminated partridge pea; its grow- 
ing space, however, was promptly 


occupied by a dense growth of 
Bermuda grass, topped by an oe- 
easional ragweed and goatweed. 

Sealping, done on February 7, 
removed about 3 inches of the sur- 
face soil. Two subsequent weedings 
sufficed to remove encroaching 
Bermuda grass and root suckers of 
Rubus from both the mulehed and 
unmulehed sealped plots. 

Graded 1-0 


planted on 


seedlings were 
1958. 
Planting was done with bars, at a 
2. by 2-foot spacing (100 plants 
per plot 

Mulching April 
15 and was completed on May 1. 
On the natural-muleh the 
needles retarded and 
till midsummer; 
thereafter Bermuda grass emerged 


February 28, 


commenced on 


plots 
pine weed 
grass growth 
through the mulch and subsequent- 
ly formed a dense growth. Vapam- 
muleh successfully inhibited weed 
growth and permitted only a very 
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sparse growth of Bermuda and an 
oecasional broad-leaved weed (Fig. 
ae 

Survivals and heights to ter- 
minal bud of the 36 centrally 
located seedlings in each plot were 
measured on April 9. 25, 
September 4, and November 21, 
1958. In December 1958, five ran- 
domly selected seedlings from each 
plot were cut at ground level and 
their dry weights determined after 
oven-drying for 24 hours at 105 C. 
Green diameters of these five seed- 
lings were measured inch 
above ground level. 

Soil moisture was determined 
gravimetrically from King tube 
samples collected 10 times between 
June 5 and August 14, 1958. Sam- 
ples were taken from these ran- 
domly selected points in each plot 
at 0- to 3-, 3. to 6-, 6. to 12-. 
12- to 18-inch depths. 

Data on 


June 


one 


and 


and height 
after one growing season, and on 


survival 


soil moisture as determined August 
i 1958. were subjected to variance 
analyses. August 7 was chosen be- 
cause it marked the culmination of 
the moisture depletion apparently 
associated with the seed- 
ling mortality. 

Rainfall during 1958 totaled 44. 
about 2 
normal. Sizable 
February, March, 


most of 


72 inches, inches below 
deficiencies in 
May, July, and 
the three fall months were largely 
offset by excesses in April, June, 
August, and September. 

A rainless period beginning May 
10, after 2.44 rainfall 
early in the month, continued to 
June 15 for a total of 36 days. 
After heavy rains (7.63 inches) in 
June and early July, a second 
drought July 7 and ex- 
tended, with only a 0.03-inch break 
on August 3, for 35 days, accom- 
panied by the high temperatures 
normal for this season. 


inches of 


began 
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RSCALP-MULCH' 


EAS LA PT 


Fie. 1.—Part of test 


in the foreground are not shown. 


Four-foot 


several plots are obscured by competing vegetation. 


The early spring deficiency did 
not seriously deplete soil moisture. 
The fall deficits likewise had little 
effect on the vegetation involved in 
this study. 


Results and Discussion 


that removed 
soil presumably also reduced avail- 


Treatments top- 
able nutrients, since organie matter 
concentrated 
surface layer. 


was largely in the 
The mulch, in ad- 
dition to smothering competition, 
increased infiltration and possibly 
added some nutrients. 

The effect of the 
treatments, was to in- 
crease moisture available 
to the seedlings during the July- 
August drought, which accounted 
for most of the seedling mortality. 

Soil moisture—Generally, when 


most potent 
however, 


the soil 


moisture contents were high, dif- 
ferences among the various treat- 
ments were slight. In droughts, 
however, differences were  pro- 
nouneed, especially at the lower 
depths (Table 1). 

On June 5, after 27 
days, mulched plots had 


rainless 
much 


TABLE 1. 


0-to3 3 


Treatment inch 


Not mulched 
Natural 
Vapam 
Sealp 

Mulched 
Natural 
Vapam 
Sealp 

Average by layer 


to 6 
inch 


area in July; a sealped plot on the left and a scalp-mulch plot on the right of the plot 
paths between plots were mowed periodically. Planted seedlings on 


higher moisture content than un- 
mulched (Fig. 2). As the 
mulehes had suppressed weeds up 
to this time, the high moisture con- 
tent of mulched plots may have 
resulted from lower evapo-trans- 
spiration. It is probable, too, that 
these plots entered the dry-down 


ones 


SOIL-MOISTURE CONTENTS AT TIME OF GREATEST MEASURED SOIL-MOISTURE 
Stress (AvuGeusT 7, 


1958 


Soil layer 
6- to 12 
inch 


12- to 18- 0 
inch 


to 18- 
inch 


Inches - 


0.40 0.59 
2 48 


62 92 


36 59 
59 91 
.80 1.15 
52 77 











Fig. 2 Total soil 


veriod at higher moisture levels, 
there that 


mulch increased the proportion of 


sine were indications 
rainfall entering the soil. 
After late 


mulch plots 


June, the natural 


lost relatively more 
water, and the 


than 


scalped plots less. 
others in their respective 


eroups By August 


the scalped 
plots had nearly as much water as 
the best mulched plots, while the 
natural-mulch plots 


were more 


omparable to those of the other 


two unmuleched treatments 

On August 7, the muleched plots 
averaged more moisture in all 
horizons than the 


Tables 1 


being highly 


unmulehed plots 
2), the differences 
Vapam 


and 
significant 


muleh and scalp-mulch averaged 


more moisture than the natural 


mulch (highly significant at all 


soil depths except 0-3, which was 


MoIsTUuRE VALI 


Mule} i 
Natural-mul 
Vapam-mule} 
muleh 
Vapam-mule) 
scalp-muleh 
Vapam versus 
Natural versus 
ind s¢ ilp 
** Significant at 1-percent leve 
Significant at 5-percent level 
NS Not significant. 


moisture 


to 18-inch profile. 


significant while 
plots held 
Vapam-mulch (significant except 
at 0-3 depth). These moisture levels 


scalp-mulch 


more moisture than 


are consistent with, and apparent- 
the 
plot 
residual soil moisture tended to be 


from, influence of 


treatments on 


ly result 
vegetation : 


highest where vegetation was least 
abundant. 
Among the 
that had 
moisture 


unmulched plots, 


those been sealped re 


tained more than un- 
treated or Vapam-treated 
Differences below the 6-inch depth 
were highly significant, while dif- 
0-6 


nonsignificant. 


plots. 


ferences from inches were 


Here 


again moisture levels reflect vegeta- 


slight and 


tion differences resulting from 
treatment, the heavy grass stand 
plots apparently 


the 


on the Vapam 


being closely equivalent to 


ES oF AvuaeustT 7, 1958 


Soil layer 


to 6 6-to12 


inch inch 


0- to 18 
inch 


12-to 18 
inch 


** 
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natural grass-weed mixture in abil- 
ity to extract moisture from the 
soil. 

The higher moisture levels in 
August on scalp-mulch and Vapam- 
mulch plots are consistent with the 
relative condition of these treat- 
ments in early June, and may be a 
residual effect of higher early sea- 
son moisture levels. 


Effects on Seedlings 

Ten months after planting, seed- 
ling survival percentages ranked 
as follows: scalp 92; sealp-mulch 
90; Vapam-muleh 83; natural- 
mulch 70; Vapam 57; and natural 
30 (Fig. 3). 

About 2 percent of all mortality 
was attributable to planting shock, 
and about 2.4 percent to damage 
by rabbits and gophers. All other 
mortality appeared to be related to 
droughts (Table 3), notably to the 
one in July and August. 

Final the mulched 
plots was significantly superior to 
that on unmulched plots. The dif- 
ferences mulehed 


survival on 


between plots 
were not significant. 

the unmulched 
survival on natural plots 
was very significantly lower than 
for the average of Vapam 


Among treat- 


ments, 


and 
scalp, while on Vapam plots it was 
significantly lower than on sealped. 
Though moisture was scant under 
Vapam survival 
still higher than on natural plots. 
This result 


treatment, was 


may be due to a less 
severe competition for light by the 
low grass cover on Vapam plots, as 
with the broad- 
leaf weeds that completely over- 


topped the 


compared dense 


seedlings on natural 
plots. 

Average heights after one grow- 
ing season varied from 1.05 to 
113 feet for non-mulched treat- 
ments, and from 1.34 to 2.12 feet 
for mulched (Fig. 4). The differ- 
ence between the two groups, which 
was highly significant, became es- 
tablished as early as June 20. 

With mulch, the Vapam and 
scalped plots produced very signif- 
icantly better height growth than 
the natural plots, and seedlings on 
Vapam-mulch plots 


were signifi- 


cantly taller than those on sealp- 


mulch plots. Without mulch no 
height differences were significant. 


(Continued on page 289) 





PP AKTUROUEY 


a new era in logging from 


MeCULLOCGH 


world leader in chain saws 





New power champ 


of the woods 


McCulloch 
One /92 


newest member of logging’s most 
respected chain saw family, 
pound-for-pound the world’s most 


powerful felling and bucking saw. 


Here’s saw power you’ve been waiting 
for, usable power in the fastest starting, 
easiest handling gear-drive ever developed. 
You'll love every lightweight inch of her! 
Feed her a single tank of fuel and she runs 
65 minutes non-stop, delivering peak 
cutting power every second of the way. 
Her streamlined body is so perfectly 
balanced you can pack her onto the steepest 
mountain slopes with ease, fell and buck 
valuable first-growth timber that up to 
now has been inaccessible with ordinary 
chain saws. On the job, the McCulloch all 
position carburetor breathes deep and 
never runs out-of-breath. Built-in felling 
sights let you drop timber on a tightrope. 
Equipped with McCulloch’s own Super 
P9 chain. Size her up, lift her up, start her 
up! The new ONE/92 will bring you 
professional sized profits because she’s 
built by McCulloch with a dependability 
unmatched by any other manufacturer. 
When you buy McCulloch, you buy the best. 



































NEW ONE/92 gear-drive 
Quick-release safety clamp 

for speedy bar and transmission 
change; built-in felling sights; 
full 360° swivel transmission; 
motorcycle type throttle-control 
handlebars, rubber mounted; 
4.22:1 gear ratio; 34 pounds with 
transmission; takes bars up 

to 60” plus 12” earth auger 
attachment 


aa 


McCulloch offers you a complete 
line of logging saws including 
the famed 99 felling saw. 


@ 

NEW ONE/72 America’s leading direct drive for felling and bucking. 
This streamlined 21 pound saw has shock-mounted handlebar, rubber 
pistol grip, and padded safety control panel, plus new fuel tank insula- 
tion that keeps fuel 40° cooler to prevent boil-overs and spilling. Operates 
full power in any position. Fingertip controls. Takes bars up to 30” plus 
24” Paddle Bow and Speed-Tip Bar. Town and Country muffler and 
McCulloch’s Super Pintail® chain standard equipment. 


NEW ONE/82 This rugged gear-drive is completely shock mounted 
for unmatched handling ease. Lightweight and compact in design, it 
offers Town and Country muffler, insulated fuel tank, all position carbu- 
retor, fingertip controls. Perfect for felling or bucking. Takes bars up to 
42”, plus 15” Plunge Bow, 24” Paddle Bow, 24” Speed-Tip Bar. 


NEW ONE/85 Completely shock-mounted, heavy-duty gear-drive 
with the extra lugging power you need for felling big timber. 3.6:1 gear 
ratio. Fingertip controls, insulated fuel tank, and operator convenience 
features make the ONE/85 easy to handle on the toughest terrain. 
Standard equipment includes Town and Country muffler and McCulloch’s 
Super Pintail chain. Takes bars up to 42”, plus 15” Plunge Bow, 24” 
Paddle Bow, 24” Speed-Tip Bar. 











CONVENIENCE FEATURES 


ONE/72 ONE/82 ONE/85 


ONE/92 





Lightweight construction 








21 Ibs. 24 Ibs. 24 Ibs. 


34 Ibs. 





Handlebar design 


Wrap around, mounted on rubber shock-absorbers 


Motorcycle type with 
4 rubber mounts 





Fingertip controls 


Rubber padded controls throughout 


Yes 





Muffler 





Exclusive two-position Town and Country 


Standard spark arrestor 





ENGINEERING SPECIFICATIONS 





Type of drive 


Direct Gear | Gear | 


Gear 





Gear ratio 


1:1 3:1 or 3.6:1 3:1 or 3.6:1 | 


4.22:1 





Carburetor 


Improved diaphragm type for all position cutting 





intake vaive 


Tuned reed and 3rd port 





Rings 


2 narrow chromed steel compression rings 





Piston 


Permanent mold aluminum 





Cylinder design Deep finned aluminum alloy with reborable cast iron liner 

Displacement 5.3 cu. in. | 5.8 cu. in. 6.3 cu. in. 
Compression ratio | 6.25:1 | 6.25:1 6.1:1 
Chain McCulloch Super Pintail Super P9 























Weights less bar and chain. Prices and specifications subject to change without notice. 


COMPARE McCULLOCH’S VALUE FEATURES: Cylinders are reborable without expensive block 
replacement. Flocked-screen air cleaners resist moisture, outlast ordinary paper filters many times over. Non-spill 
fuel tank venting prevents fuel leakage when operating or carrying saw—stops dirt and dust entry two ways. 
Felt-wick pick up, insulated fuel tank, precision bearings, streamlined body styling, high strength fasteners 
throughout —these are some of the reasons why McCulloch is the number one choice of professional loggers. 


START QUICKER under all weather conditions. You get 
optimum combustion from McCulloch’s new combustion chamber 
design. Vital ignition points are protected against dirt, oil and mois- 
ture by the new labyrinth seal on the flywheel and front cover plus 
breaker box seals and internal venting. Air-cooled coil is fully 
weatherproofed for long life. Starter rope is solid nylon with form- 
fitted rubber handle. 


RUNS QUIETER Engine noise reduced to increase operator 
efficiency. This two-position Town and Country muffler is up to 
50% quieter than standard louver types, eliminates the high-noise- 
level hazard of continuous saw operation. Another convenience 
safety advance, proof of McCulloch chain saw superiority. 


SHOCK ABSORBERS on ONE/72, ONE/82, and ONE/85 
give you operating convenience no other saws have. Contoured rub- 
ber pistol grip, padded choke and oiler buttons, and a handlebar 
completely insulated against engine vibration. These exclusive fea- 
tures take the jolt out of all day cutting. 


You can own a new McCulloch chain saw for as little as $7.21 per week on approved credit. Choose the model 
you need from McCulloch’s complete line of professional saws. Dependable McCulloch service, McCulloch’s fast 
cutting —long lasting Super Pintail chain, and factory authorized parts are readily available from your nearby 
McCulloch dealer, a good man to know. For more information write Dept. I, McCulloch Corporation, 6101 West 
Century Boulevard, Los Angeles 45, California. 


McCULLOCH CHAIN SAWS 


Number One in World Sales — sold and serviced by more than 4,000 dealers in the U.S., Canada and abroad 
LEADERSHIP THROUGH CREATIVE ENGINEERING 
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Cumulative average 


Seedlings on the Vapam-muleh 
treatments con- 


rate of 


and scalp-mulch 
tinued their April-June 
height growth through the July- 
September period. Growth on all 
other plots fell off during this pe- 
though the natural-mulch 
maintained a 
the 


riod, 
plots somewhat 


higher rate than unmuleched 
treatments. 

Seedlings on mulched plots had 
than those 
Fig. 


which 


creater diameters on 


unmuleched plots 5). In gen- 
eral, treatments 
the tallest 


those of largest diameter. Excep- 


produced 
plants also developed 
tions were the ‘“‘leggy’’ seedlings 
the unmulehed natural 
Vapam plots, which, though about 
the the 
scalped considerably 


on and 


same height as those on 


plots, were 


more slender—probably as a re- 
sult of competition for light. 
Mulched seedlings were heavier 
muleched, 
oven-dry weights 
21.8 to 102.5 
and 10.7 to 
muleched 
tent 


mulehed plots 


than those not average 


from 
muleched 


varying 
grams for 
19.8 grams for 
Moisture 


plants 


un- 


Fig. v0 con 


higher in from 
the 
of green to dry weight was 2.47 
on muleched plots and 2.29 
mulched. 

As 


months 


was 
ratio 


average 


on un- 


early as 1958. 
after 
lings on scalped (unmulched 


April 


planting, the seed- 


two 


plots 
had developed a yellowish hue that 
persisted until September, 
and then darker 
green. By the end of November, 
only three to four plants per plot 
were still yellowish (2.5 gy 6/8 
yellowish green-yellow by the Mun- 
sell color code): the rest 
green (7.5 gy 6/5 greenish green- 


No 


early 
changed to a 


were 


yellow yellowing was ob- 


T SEPTEMBER 


survival. 4. 


SEEDLING MorRTALITY BY TREATMENT AND CAUSE 


Treatment 


Not mulched 
Natural 
Vapam 
Sealp 

Mulched 
Natural 
Vapam 
Sealp 


‘Basis: 108 seedlings per treatment. 


served on seedlings in other treat- 
ments. 


Interrelations 


Seedling survival was primarily 
associated with the amount of soil 
moisture under the various treat- 
ments, especially during the July- 
August drought. 

Seedling growth seems to reflect 
rather complex relationships. Best 
development occurred on two of the 
best watered treatments, but on the 
third (scalped ) the seedlings were 
short and their dry weight 
low. While this poor development 
on the scalped plots may have been 
due in part to lower moisture levels 


very 


earlier in the season, the chlorosis 
suggests nutrient deficiency due to 
removal of the topsoil. The superi- 
ority of seedlings on the Vapam- 
muleh the 
scalp-mulch, despite better mois- 
ture on the latter, tends to support 
this hypothesis. 

On the natural, natural-mulch, 
and Vapam-mulch treatments, 
where no topsoil had been removed, 
the stunting of seedlings probably 


plots over those on 


Planting shock 


Mortality by apparent cause 


Rodents Drought 


Percent 














SUST SEPTEMBER OCTOBER NOVEMBER 


Cumulative average seedling heights. 


Total mortality 


VAPAM-MULCH 


NN SCALP-MULCH 


Fie. 5.—Growth features and 
ture content by treatment. 


soil-mois- 
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resulted from moisture deficiencies 
attributable to inadequate control 
The 


slightly better development on nat- 


of competing vegetation. 
ural-mulch plots probably reflects 
higher moisture levels early in the 
Seasotl 

The 


experiment is 


role of pine mulch in this 
difficult to 
assess. Undoubtedly its most potent 
effect 
that was competing with the pines 


rather 


was to suppress vegetation 


for soil moisture. It appeared to 


improve infiltration of rain and to 


losses from evaporation, 


reduce 
though the magnitude of these ef 


fects was not measured. It was 


evident, also, that the nutrient de- 
ficiencies that caused poor growth 
and chlorosis on scalped plots 
were so well replaced when mulch 
was applied that the scalp-mulch 
produced seedlings al- 


the 


treatment 


most as large as those on 


Vapam-muleh plots. 


Conclusions 


Low survival of planted pines 


during weather emphasized 
the Texas, of 
trolling that 


with seedlings for soil moisture. 


dry 


need, in east con- 


vegetation competes 
In a critical drought those scalp- 


ing, mulehing, and chemieal treat- 
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that best controlled weeds 


and grasses retained highest soil- 


ments 


moisture content and produced best 
pine survival. 

The effect of the 
muleh was chiefly to smother com- 


pine-needle 


peting vegetation. Mulch probably 


also inereased moisture through 


vreater infiltration, and econtrib- 
uted that 


lated growth on plots where sealp- 


some nutrients stimu- 
ing had removed topsoil. 

In view of the frequent droughts 
Texas, it 


pine seedlings 


unwise 
without 


in east 
to plant 
some form of site preparation. 


appears 


Travel Grant Applications Invited 
to IUFRO Conference 


American Foresters 


The Society of 


has received a grant of $10,000 from 
the National 
assist qualified American scientists to 
Austria, to attend 


the International 


Seience Foundation to 


travel to Vienna, 
the 13th meeting of 
Union of Forest Research 
tions, September 9 to 22. 
IUFRO 


rress about every five 


Organiza 
international con- 
Its pro- 
11 sections, deals 
of common 
Technical 


has an 
years 
gram, organized in 
research 


with projects 


interest to many nations. 


papers are invited on topies chosen 
for the 


others 


section, and 


About 


agenda of each 


may be contributed. 


fifty member nations are expected to 
send 200 to 250 research scientists 
to the meeting in Vienna this year. 

American scientists who plan to go 
to Vienna, who have interests in for 
estry research, and who need finan- 
cial assistance for travel may apply 
to the Society of American Foresters, 
125 Mills Building, 17th Street and 
Pennsylvania Avenue N.W., Washing- 
D. C. 

Each applicant is requested to sup- 
ply the following information: 

l. A short professional biographi- 
eal sketch, ineluding present affilia- 


tion and research activities. 


ton 6, 


2. Purpose of attending IUFRO 
meeting and specific participation in 
the program, if any. 
3. Estimate of 
assistance needed. 
Travel 


amount of travel 
limited to 
round-trip airplane fare from the 
crantee’s home to Vienna, Austria, 
and return, or some fraction thereof. 
Applications must be 
June 10, 1961 to be considered. They 
will be reviewed by a special com- 
mittee under the chairmanship of Dr. 
V. L. Harper, chairman of the Soei- 
ety’s Committee on International Re- 
lations. 


grants will be 


received by 








Notes and Observations 





A Reliable Oak Seed Trap 
Accurate estimates of 
crops require the capture of all 


acorn 


acorns falling into the seed traps 

none should bounce out. Few of 
the traps developed so far meet this 
requirement, particularly in the 
southern bottom land forests where 
oaks often reach heights of 100 
feet or more. An example of exist- 
ing traps is the paperboard seed 
trap designed by Easley and Chai- 
ken! for pine seed. As originally 
designed, the trap is a four-sided, 
inverted pyramid with a sampling 
area of 144 milacre. It caught only 
7 percent of the acorns dropped 
from a 90-foot fire tower. 
ing the traps with poultry netting, 
draping them with burlap, or using 
vertical cloth baffles reduce but do 
not eliminate the Anyone 
with a supply of these traps on 


Cover- 


losses. 


hand, however, can easily convert 
them into reliable seed traps for 
oak. 

Conversion, by removing one of 
the side panels and reassembling as 
a three-sided trap, gives greater 
efficiency (Fig. 1). Over 90 per- 
cent of the acorns dropped from 


T., and L. E, Chaiken. An 
trap, Jour. Forestry 


Easley, L. 
expendable 
49 :652-653. 


seed 


1951. 


Fig. 1.—Colleeting seed from a three-sided trap. 


90 feet were caught. An even bet- 
ter trap is obtained by cutting a 
narrow, triangular strip, 3 inches 
wide at the top, from both ends of 
each panel (Fig. 2), 
bling the trap into a steeper, three- 
sided version. All acorns dropped 
into this trap from the fire tower 
were captured. The sampling area 
of this version is 3.40 square feet, 
or 0.08 milacre. 


and reassem- 


Success in trapping depends a 
great deal on the way the acorns 
bounce. In the original four-sided 
trap the first and second bounces 
are upward—acorns escape easily. 
In the three-sided traps deflection 
is downward, increasing as the sides 
of the trap are made steeper. Natu- 
rally, this change affects the angle 
of the third bounce which is theo- 
retically slightly upward in the 
first modification and nearly hori- 
zontal in the second (Fig. 3). But 
acorns lose speed with each colli- 
sion and actual trajectories and 
impact points are lower than in the 
theoretical paths. The first modifi- 
cation catches a high percentage of 
acorns because the acorn is deep 
within the trap by the third bounce 
and usually lacks sufficient momen- 
tum to bounce out. The 
modification works much better be- 
cause the third bounce is deeper 


second 


and seemingly downward. Of 
course, acorns are not spheres and 
may develop some spin as they fall. 
Furthermore, the paperboard is not 
a perfect deflecting surface. Aber- 
rant bounces may occasionally oc- 
eur with the possibility of acorn 
losses. But the empirical tests show 
that losses, if any, will be small. 

A larger trap with an area of 
1/10 milacre can be made to in- 
crease the sampling size and facil- 
itate computations. The dimen- 
sions of one of the three identical 
sides of a 1/10 milacre trap are 
given in Figure 4. The angles of 
this trap nearly duplicate those of 
the successful second modification, 
and the larger size should give an 
even greater acorn-capturing effi- 
ciency. 

For field use, the modified trap 
is assembled and set up as described 
by Easley and Chaiken. Discarded 
luncheon meat with holes 
downward through the 
can bottom to provide drainage, 


cans, 


punched 


may be used as seed containers. A 
fine mesh screen placed over the 
inside bottom prevents loss of small 
seed and reduces plugging of the 
drain A triangular hard- 
ware cloth funnel extending into 
the can acts as a predator guard. 


holes. 








Fig. 2. 





y/ 


Easley-Chaiken pine seed trap is modified by cutting 


away portions from the ends of each panel and reassembling 
as a three-sided seed trap. 
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uy 


eoretieal series of bounces 


sided trap. In 
entum by the fourth 


hree 


The small end is just big enough 
the The 


end is wired over the trian- 


to pass largest acorns. 
large 
gular opening at the base of the 
trap. No predator 


other obstruction should 


paperboard 
guard or 
be placed above the trap’s top or 
bottom openings or acorns will be 


deflected out. The paperboard por 


practice, 
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This flap is tacked to the wooden 
rim strip, and is folded down-— 


384. 








Fig. 4.—Pattern 
seed trap. 


made by an acorn 


the loses 


acorn 


bounce. 


tion of the new 1/10 milacre acorn 
trap is available from the Inter- 
national Paper Company, Contain- 
er Division, Georgetown, 8. C. 


RALPH A. KLAWITTER 

and JACK STUBBS 
Southeastern Forest Expt. Sta., 
Forest Service, U. S. Dept. Agric., 
Asheville, N. C. 


Photographic Observations of White Pine Seed 
Destruction by Birds and Mammals’ 


The recent development of spe 
‘ial photographie equipment 
introduced a technique 


relation- 


has 
new for 
studying forest-animal 


ships. A 


an electronic 


camera synchronized to 
flash 


photographing animal activity and 


unit permits 


makes it possible to record such 
supplemental data as temperature, 
and time of day 


relative humidity, 


vity occurs. Pearson 

photo- 
the 
Vicrot 
and the 
equip 
the 


cessfully used 


orders TO study 


small mammals 
us and Reithrodontomys 
coauthor has used similar 


ment in studies econeerning 
ecology of the porcupine 
This equipment, when operated 
No 
Expt. 


1267 of the Massa 
Sta., Amherst. 


1Contributior 
chusetts Agric. 


in areas where tree seed is dis- 


seminated naturally or 
seeding, can record information on 
and 


by direct 


seed depredations by birds 


mammals. Some preliminary re- 


sults obtained by using a photo- 
recorder for this purpose are pre- 
sented here. 

The 
study 
and Snyder (1 


16 mm. movie camera synchronized 


this 
developed Dodge 
. It consisted of a 


used in 
by 


equipment 


was 


for single frame flash operation; 
a photoelectric mechanism, power- 
ed by a 6-volt storage battery, for 
tripping the shutter; and a bat- 
tery-operated flash gun. A unit 
dial thermometer 
and a clock was included to record 


composed of a 


temperature and time of day when 
each photograph was taken. 


for 


3's y 


section of a 1/10 milacre three-sided 


The recorder was stationed in a 
14-acre stand of eastern white pine 
(Pinus strobus L.) on the Univer- 

Massachusetts Mt. Toby 
in September 1959. This 
stand had shelterwood 
cutting the previous 
the well 
encourage germination. 


sity of 
Forest 
received a 
spring and 
searified to 
Several 
supported abun- 
small mammal 
there 
mice 


ground was 


large trees an 
cones. A 
that 


white-footed 


dance of 
were 
eight (Pero- 
myscus leucopus) inhabiting the 
stand. Two red squirrels (Tamia- 
sciurus hudsonicus) were seen col- 


census showed 


lecting green cones; a gray squirrel 


Sciurus carolinensis) oceasional- 
ly visited the area, and a pair of 
{ Zono- 


pre- 


white-throated 

trichia albicollis) 

sent. 
Seed 


sparrows 
were also 
Sep- 
when 


dispersal began 
weeks later, 


on 
timber 6. Two 
many seeds were visible upon the 
the photographie equip- 
ment was placed in operation. Sev- 


rround, 


eral pine seeds were collected from 
the ground and placed advantage- 
ously so that animals feeding upon 
them would break the light beam 
and trip the shutter. This bait was 
later replenished as needed with 
commercial pine seed. 

After 14 days of operation, the 
recording equipment was removed 
and the film developed. A total of 
425 was Gray 


frames exposed. 
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Fig. 1. 


squirrels were responsible for 338 
of the white-footed 
mice, 49; and white-throated spar- 
rows, 38. No red squirrels were 
photographed. Figures 1 through 
4 are representative of the photo- 


exposures ; 


graphs taken and substantiate the 
fact that destroy 
white pine seed. 


these animals 


Gray squirrel activities, which 
dominated the daylight scenes, are 
of particular interest, for this 
animal is not generally considered 
a consumer of white pine seed. It 
fed upon. the seed 7 of the 14 days 
the equipment was in operation, 
the majority of this feeding taking 
place during the late morning and 
afternoon hours. More than 
half of the pictures of this animal 
were taken in one day between the 
hours of 1:50 p.m. and 4:55 p.m. 

White-footed 
for their 
photographed 


one- 


well-known 
seed-eating habit, were 
throughout the 


mice, 


White-footed with 


12:43 


Fig, 3. 
pine 


mouse, 
a.m.). 


seeds 


Gray squirrel eating white pine seed (2:43 p.m. 


cheek pouches 


a.m.). 


hours of darkness but were most 
active in their feeding between 
11:00 p.m. and 3:00 a.m. These 
observations compare favorably 
with those of Orr (2) 
that activity began at 
reached a peak around midnight, 
but declined gradually until dawn 
with a slight recovery about 3:00 


who found 
dusk, 


a.m. Several pictures, each show- 
ing two animals (Fig. 2), may 
indicate that Peromyscus tend to 
travel and feed in pairs. Figure 3 
is included as evidence that white- 
footed mice not only 
white pine seed im situ but carry 


consume 


away and store seeds as well. 
Photographs of the  white- 
throated sparrow merely serve to 
add this bird to the list of many 
avian species known to feed upon 
pine seed. Although it has been 
noted by the authors that soil 
scarification usually attracts birds, 
the small size of this study area 


Pare 


bone 


ed 


filled Fig. 4. 


seed (9:15 


with 
a.m.). 


White-throated 


Two white-footed mice feeding upon white pine seed 


and its location are believed re- 
sponsible for the scarcity of bird 
life. 

The failure to photograph red 
squirrels and the visual evidence 
that these animals persistently col- 
lected green cones, while apparent- 
ly ignoring the disseminated seed 
available to them on the ground, 
suggest the nature of their depreda- 
tory influence on white pine seed 
crops. Seed losses caused by this 
species might be greatly reduced 
by protecting cones for a relatively 
brief period prior to the time of 
seed dispersal. 

Further 
conducted on 


photographie studies 
larger areas, with 
more prolific seed crops and sup- 
porting animal populations of 
greater numbers and variety of 
species, are recommended. Such 
studies should not only document 
the influence of birds and mam- 
mals on tree seed crops but should 


sparrow, a consumer of white pine 





9Q4 


contribute to our knowledge 


also 
of forest-animal relationships and 


to the ecology of the individual 


species involved. 
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Fertilizer and Mulch Aid 
Grafting of Slash Pine 


Survival of slash pine (Pinus 


elliottti Engelm. 
improved by fertilizing and mulch 


grafts may be 
ing the rootstocks. In a study in 
south Mississippi, the number of 
unions was more than 
doubled by fertilizer and tripled 
by a combination of fertilizer and 
needl 


Twenty-month-old 


suecessful 


pine muleh 


potted slash 
pine stock was transplanted to the 
field in January 1956. At this time 
four treatments were applied to 
the stock plants: 0.5 pound of 5 
10-5 broadeast 
the tre 15-18 
1.5 pounds applied in 


fertilizer around 
inch ra- 
the 
manner; 1.5 pounds plus a 


muleh 1 thick ; 


fertilizer or 


within a 
dius; 
same 
inch 


pine needle 


and control—no 
mulch. In April scions from three 
trees, 25-40 years old, were estab 
lished these 
by the succulent-tissue cleft-graft 
technique. A total of 108 
+ treatment plots, each 


upon stock seedlings 
grafts 
were made 
composed of 3 grafts of each of 3 
ortets, times 3 blocks 
The spring of 1956 
there being only 3.68 inches of rain 


was dry, 


between mid-March and mid-June. 
The percentages of scions living on 
June 14, 1956, are given in Table 
1; only two scions died after this 
date. There was no mortality in 
the 

The scions from tree B had about 
twice the survival of from 
the other two trees. Statistically, 


rootstocks. 
those 


the survival of scions of any ortet 
differed significantly from 
the survival of the 
other ortets. 


very 


scions from 


LIVING ScIONS 
TREATMENT 


TABLE 1.—PERCENT OF 
BY PARENT TREE AND 
Fertilizer 


per tree Ortet 
(Pounds A B 


Aver 


0 1] 44 

5 56 89 
1.5 44 SY 
1.5 with muleh 56 9 


Average 42 


the 
survival 30 


Fertilizing rootstoek — in- 


creased percent ; 
mulching caused an additional in- 
crease of 20 percent. The untreated 
the 


mulch treatment, were very signi- 


controls, and fertilizer-plus- 
ficantly different from each other 
and from the 2 levels of fertiliza- 
tion without mulch. The inerease 
j survival for the 


In average fer- 


de Liocourt’s Method, 
Modified 


In recent years there has been 


a number of interesting and 
thought provoking articles in the 
JOURNAL OF Forestry dealing 
with de Liocourt’s method of pre- 
senting diameter distributions in 
all aged stands. The late H. Arthur 
Meyer detailed 
analysis of an exponential formula 
and text 
Forest Mensuration and with Reck- 


the text 


has developed a 


presented this in his 


nagel and Stevenson, in 
Forest Management. 

Two of the essential features of 
the method are first that the rela- 
tionship of the number of trees 
per acre when plotted over d.b.h. 
produces a straight line on semi- 
and Lio- 
eourt’s q which is the ratio of the 


log paper, second, de 
number of trees in any given diam- 


eter class to the numer in the next 


JOURNAL OF FORESTRY 


over 
was 


tilizer-plus-mulch treatment 
the two fertilizer treatments 
due to the inerease in the number 
of successful grafts of tree C. 
There was little response when the 
muleh used with the 


of trees A and B. 


was scions 

One-half pound of 5-10-5 per 
seedling supplied all of the N, P, 
and K needed during the period 
of test, for no additional response 
was from triple this 
amount. Johansen and Kraus! ob- 
tained no increase in sur- 
vival when they added a nutrient 
solution in the bottles of bottle 
grafts or applied a nutrient spray 
to cleft grafts. Evidently, the ef- 
fect of the fertilizer in the present 


secured 


scion 


study was to improve the vigor of 
the rootstocks and thus to hasten 
healing at the graft. The timing of 
fertilizer placement probably is im- 
portant, but that tested 
here. 


was not 


R. M. ALLEN AND 
N. M. Scarsrouen 


Southern Forest Expt. Sta., 
Forest Service, U. S. De pt. Agric. 
New Orleans, La. 


Johansen, R. W., and J. F. Kraus. 
Fertilizing eleft and bottle graft scions 
in an attempt to inerease graft unions. 
Jour. Forestry 57:511-514. 1959. 


% 


larger diameter class. This value 
of q is constant for the whole dis- 
tribution of diameter classes (of a 
constant interval—such as one inch 
classes, two ineh classes, ete.). The 
formulae that have been published 
by Meyer' and that have been used 
are special cases of a more gen- 
eral formula which is 
below. 


presented 


The method in general is of value 
as it presents a means of study- 
ing the stand structure of all-aged 
forests and a means of determin- 
ing the cut for forests of this type. 
It has not been used extensively as 
a management tool up to this time 
primarily because it has not been 
too thoroughly understood. It has 
been advocated for use in all aged 
stands and it is more applicable 


‘Meyer, H. A. Forest mensuration. 


Penns Valley Publishers, State College, 


Pa. pp. 321-333. 1953. 





APRIL 196] 


to such stands. It is. however, 
found applicable to certain even- 
aged stands of mixed species. This 
promises some additional uses and, 
it is hoped, additional useful in- 
formation regarding the relation- 
ship of stand structure with tree 
species. 

Actually, the test is applied to a 
table by plotting the num- 
trees in d.b.h. 
over d.b.h. (or number of 


per d.b.h. ) 
paper. The points plotted should 


stand 


ber of each class 
trees 
acre over on semilog 
delineate a straight line if the data 
from which the points are plotted 
represent a balanced stand struc- 
ture. 

It is 
culate de Liocourt’s q and it may 


usually desirable to eal- 
be found desirable to make addi- 
tional calculations despite the fact 


that most of the essential informa- 


tion may be taken from the plotted 
for an 
kb*. In 


this case since we are dealing with 


lines. The general formula 


exponential curve is y 
numbers of trees, y, in 
each the 
formula best adapted to this work 
that 
indicates a negative slope. If N, 


decreasing 
larger diameter class, 2, 
is y kb’, a general form 
is the number of trees in a given 
d.b.h. class and No» is the number 
in the next 
then de Liocourt’s q is equal to 
N,i/Ne. This the 

the can be 
substituted for 6 in 


larger diameter class 
ratio regulates 
and 

the 
formula so that in specific form we 
have N kq?. Tf it 
obtain the value of the constant k 


slope of line 


cveneral 


is desired to 


it is only necessary to extend the 
straight line of the semilog graph 
to intersect the NV ordinate at D = 
zero at which reading N k (the 
y intercept). 

It has been indicated in some of 
the articles on this method that k 
is an index of stocking. This is 
true only if the individual line 
drawn on the graph is considered 
in relation to some other line hav- 
ing the same q (slope). This does 
very often as the line 
for a future 
distribution practically always has 
a different slope (q value). 

In making comparative studies 


not occur 


proposed diameter 


among stands it is usually desir- 
able and informative to obtain the 
value of q for each stand as one 
of the bases of comparison. There 
are a number of ways of obtain- 
ing this value but probably one of 
the simplest methods which sup- 
plies one of the reliable 
values is obtained very rapidly by 


most 


solving for g in the formula. As 
was shown above the value of k is 
the value read from the chart as 
the y or N intercept. To obtain q, 
select any convenient point on the 
straight line and read the coordin- 
ates of this point. These are values 
of N and D. Substitute 
the formula and obtain the value 
of q. As an example, one of the 
stands of hemlock-hardwood Site 
II sawtimber with which we have 
been working in Lewis County, 
New York, develops a k or N value 
(y intercept) of 120 trees when the 
D (b.h.) is zero. A point was se- 


these in 


BBR 
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lected on the linear regression line 
plotted on which 


20 and 


semilog paper 
gave the coordinates N = 
D(b.h.) = 10. Substituting these 
values in the formula N = kq D 
20 = 120 q'? and eae = 
1,196. 

As we are obtaining these values 
for q for many stands it can be 
readily appreciated that taking the 
tenth or any other root of the num- 
ber would become an onerous task. 
This is accomplished with speed 
and consummate accuracy on a log- 
log slide rule (and in the above case 
of the tenth root with only one 
setting of cursor). 

It should be noted that in using 
the formula as presented here, one 
inch are used. 
Should two inch classes be used, 
the formula would 
kq?’*. In the above example, this 
would change the value of q to q 

69.2 1.430, which could like- 
wise be obtained by squaring the 
value for q of 1.196 for the one 
inch classes. Or in the general case, 
is the inter- 
val used for diameter classes. 

In summary, the foregoing is 
presented as a modified, general- 
ized and simple formula applicable 
to de Liocourt’s theory of stand 
structure and a simple and direct 
solution for the evaluation of each 
of the components of the formula. 
It is hoped this may facilitate the 
work of those using this method. 


diameter classes 


become N a 


66599 


N kg? when ‘i 


JoHN C, SAMMI 
State University College of Forestry, 
Syracuse, N. Y. 
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Additional Answers to Questions Concerning 


Registration and Licensing of Foresters 


It is not the purpose of the SAF 


Committee on Registration and 


Licensing of Koresters to enter 1n 
debate 


to argumentative with in 


dividual members of the Society 
concerning the merits of registra 


tion and licensing of foresters 
Each 


viewpoint. It 
the Committee, 


member has a right to his 


is the province of 
however. to pre 


sent the facts to the membership 


at large, and to correct any mis 
apprehensions that may exist. Spe 
at this time, is made 
Points of View 


1961 
FORESTRY, 


cific reference, 
to the article in the 
section of the January issue 
of the 
titled ‘‘Registration of 

The Negative 
tions asked and comments made in 
this should be 


JOURNAL OI 
Foresters 
Several ques 
article can and 
answered 

One misapprehension which 
seems to plague foresters in their 
initial contact with the possibilities 
of registration and licensing is that 
the purpose is to benefit or protect 
the forester by giving him greater 
professional standing, and possibly 
benefits True 


more material 


enough, such may acerue to for 
esters eventually, but not because 
licensing, ex 
The 
registration 
effect 
and those proposed, is for the bene- 
fit and 


Laws of 


of registration and 
a secondary 
of all of the 


now in 


cept in manner 
purpose 
acts 


and licensing 


protection of the public 
this 


would no 


type for any other 
purpose doubt be de- 
elared unconstitutional. Most likely, 
because of the altruistic approach 
of these laws, the standing of for 
esters and the profession of for 
estry will be enhanced; but this is 
not the and pur- 
pose of registration and licensing. 


avowed intent 


Reeognition and 
the fact that 
censing is for the benefit and pro- 


tection of the publie will do much 


acceptance ol 


registration and li- 


to alleviate misconceptions con 


For instance, 
that 
consulting 


cerning such laws. 
the 


is only for 


‘*red herring’’ licensing 
foresters. 
being ex- 


which is constantly 


pounded by those opposed to li- 
censing, is a good example. Reg- 


istration and licensing is for all 


not just for consulting 


foresters. 
foresters. Associated with this mis- 
apprehension that licensing is just 
for consultants is a fairly com- 
mon feeling that foresters working 
for the federal 
private concerns should never have 


government and 
to be licensed. Since it is the pub- 
lic, however, who will benefit from 
registration and licensing it is the 
will benefit to the 
createst degree by the registration 


who 


public 


and licensing of foresters who 
manage publie lands. Likewise, if 
industry has a publie responsibil 
ity to properly manage their for- 
est lands then the publie will bene- 
fit to the the 


registration licensing of in- 


vreatest degree by 
and 
dustrial foresters. True, none of 
the present laws requires the reg- 
istration and licensing of foresters 
operating on their own lands or 
the 


employs 


lands of 
that 


on the 
agency 
time, but 
the reasoning. In 
Southeast, the U. S. 


ice encourages their employees to 


company or 
them full 
this does not invalidate 
fact, in the 
Forest Serv- 


become licensed, and some of the 


industries demand it. In areas 
where forestry is an accepted prac- 
the public, and where 
proper and ethical practice is rec- 


ognized by the public as a vital 


tice by 
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economic necessity, public demand 
of proof of qualification, not mere 
place of employment, is not ab- 
sent. 

The question of how many for- 
esters are concerned with registra- 
tion is a moot question. If the 
proper of all forest 
land, regardless of ownership, is 
of importance to the public then 
practically all foresters are in one 
with 
Many 
will not be required to be licensed 
but again, 

the fact. 

probably 


management 


way or another concerned 


registration and licensing. 


for some time to eome; 
this does not invalidate 
It may 


would not he 


hever be, and 
necessary for all 
states to license foresters. Some 
states in which forestry is not a 
great economic factor may wish to 
accept the license of another state 
however, this has sel- 
dom the rule with 
other licensing laws or in other 
fields of endeavor. A certain state 
pride overrides 


nomic reason 


as adequate ; 
proven to be 


apparently eco- 
in such cases. 

The question also seems to arise 
again and again as to what is a 
forester. This requires two answers 
or explanations. First, registration 
and licensing laws do not attempt 
to reserve the use of the name for- 
ester to any specific group. This is 
as impossible as trying to reserve 
to Doctors of 


‘ 


cc 


the name ‘‘doctor’’ 
Medicine, or the name 
to Civil Engineers. The 
tion and licensing laws do reserve 
the title ‘‘Registered Forester’’ to 
those properly registered and li- 
censed. Secondly, the definition of 
enter 


“engineer 


registra- 


what a forester is does not 
into registration and_ licensing. 
What a forester does is important. 
To quote the Georgia Law for the 
registration and licensing of for- 
(the Michigan and Ala- 
bama laws are comparable) : 
Registered forester shall mean a 
person who has registered and quali- 


fied under this law to engage in 
professional forestry practices here- 


esters 
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inafter defined. 
Professional forestry or practice of 
professional forestry shall mean any 
professional service relating to for 
estry, such as investigation, evalua- 
tion, development of forest manage- 
ment plans or responsible’ super- 
vision of forest management, forest 
protection, silviculture, forest util- 
forest economics, or other 
activities 


ization, 
forest 
Since the passage of the Georgia 
law, little doubt the 
public mind as to Reg- 
istered Forester does. Nonprofes- 


remains in 
what a 


sional services are eliminated by 
definition. The law is not deficient. 

In so far as the individual for- 
ester is concerned registration and 
licensing presents no problem for 

forester 
Where li- 


and li- 


the adequately trained 
B.S.F. 


ecensing is in 


with a degree. 
operation, 
censing is necessary for the type 
of work to be done, the employer’s 
standards include licensing and 
frequently membership in the So- 
ciety of American Foresters as 
well. One fact is certain, forestry 
registration and _ licensing has 
strengthened the Society of Amer- 
both in standing 


membership in the three 


ican Foresters 
and in 
states where licensing exists. It 
should also be pointed out that 1i- 
censing is not expensive. The an- 
nual fee in Georgia is five dollars. 

There is no problem in licensing 
when a forester is transferred to, 
or accepts a job in another state. 
He merely drops his license in one 
the 
involves the necessity 
letter to the 


board in the state of his new resi- 


and becomes licensed in 
This 


of writing a 


State 
other. 


state 


dence informing them of his trans- 
fer and furnishing proof of his 
previous registration and licensing. 
Reciprocity problems will only 
arise where one state does not re- 
quire standards comparable to 
those of other states. Such a situa- 
the 


three states now licensing foresters 


tion has not arisen between 
and is not anticipated. As licensing 
spreads to other states such prob- 
lems occur. They have oce- 
curred in the other 
Not all men think alike, but intel- 
ligent their dif- 


ferences without destroying their 


may 


professions. 


men ean resolve 


citadels, or failing to enact laws 


which are for the common good. 


As has been mentioned in other 


articles in the JOURNAL OF For- 


ESTRY, licensing on a_ national 
rather than on a state level is not 
considered to be either feasible or 
in the best interests of all 
cerned. Being a member of the So- 


con- 
ciety of American Foresters, or 
adhering to a set of standards set 
forth by the Society is not enough. 
Loss of membership in the Society, 
the ultimate penalty, would carry 
no weight except dishonor among 
other members, and persons sub- 
ject to such a penalty would most 
likely have little honor to 
Also, threat of loss of Society 


lose. 


membership would have no effect 


upon foresters, or others, who are 
the Society of 
Foresters. And of even 
creater the fact that 
historically and constitutionally 1i- 
involved 


not members of 
American 
concern is 


censing is a state matter, 
in states rights, and not one to be 
considered as a national endeavor 
or obligation. Also, forestry varies 
so greatly from region to region, 
and emphasis on different phases 
of forestry varies to such a degree, 
that 
plausible and would be unwise. 


national standards are im- 


Three pertinent questions were 
the article 
They 


asked in previously 


mentioned. require direct 
answers. 

1. ‘‘When a restrictive tvpe of 
legislation is proposed it is usual- 
lv wise to investigate the motives 
and the possible gains; who is it 
who seeks to obtain restrictive leg- 
islation in forestry practice ?’’ 

First, if a for the 
benefit and protection of the pub- 


law written 
lie which only requires that those 
persons who serve the public be 
excludes 

ade- 
called 
that 
restrictive is a good name for reg- 


adequately trained and 


those persons who are not 


trained, can be 


restrictive, then it 


quately 
is agreed 
istration and licensing laws. As 
to who it was that sought to obtain 
such legislation in Georgia, Michi- 
gan and Alabama, it was the duly 
authorized Chapters and Sections 
of the Society of American For- 
esters in those states. Investigation 
of the possibilities of licensing and 
other action leading to legislation 
is being undertaken by other 
Chapters and Sections of the So- 
ciety of American 
the States of California, Florida, 


Foresters in 
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Minnesota, South 
Carolina, Tennessee, Kentucky, 
Washington, Wisconsin, and pos- 
sibly others. 

2. ‘‘What do they define as the 
area of interest?’’ Since all of the 
existing and laws so 
state, no doubt the area of interest 
is the benefit and protection of the 
publie. 

3. ‘Can we be sure that part 
of the motivation for registration 
is not to seek ultimately to restrict 
the number of people who may 
practice forestry in order to create 
shortage of prae- 


Mississippi, 


proposed 


an artificial 
titioners ?’ 

The laws are definitely for the 
purpose of ultimately reserving 
the practice of forestry to those 
who are adequately trained in the 
and art of forestry. As 
for the inference that the laws are 
for the of creating an 
artificial shortage of practitioners, 
the question hardly deserves the 
dignity of an answer. Suffice it to 
say that such is not the case. 

As stated in the 
continued 


science 


purpose 


| 
strengthening of the 
requirements of the 
Society and an upgrading of ad- 


article : 
membership 


mission requirements are part of 
the process of gaining professional 
stature. Improvement in education 
i provided for in 
existing registry laws.’’ Both 
true statements. Strengthening of 
membership requirements, upgrad- 
ing of adraission requirements, and 


is in no way 


are 


improvement in (forestry) eduea- 
tion are the historie prerogatives 
of the Society of American For- 
Registration and licensing 
does not pretend to preempt these 


esters. 


prior and exclusive rights. 

The Society of American For- 
esters is firmly behind the registra- 
tion and licensing of foresters. The 
Registration and 
Licensing of Foresters au- 
thorized and appointed by unani- 
the Council of the 
Society at the national meeting 
held in San Francisco, 1959, and 
was asked to advise Section and 
Chapter Committees on 
dural with 
licensing, and to assist these com- 
mittees to the best of their ability 
when requested. At the national 
Washington, D. C., 


Committee on 
was 


mous vote of 


proce- 


matters respect to 


meeting in 





298 


1960, this Committee on Registra- 
made a 
permanent committee by the Coun- 
the 
approved a 


tion and Licensing was 


ceil, and in addition Couneil 


unanimously resolu- 
tion which among other things ap- 
the 


istration and licensing of foresters 


proved and encouraged reg- 
who qualify under state laws. The 
Couneil also recognized by means 
of this resolution that registration 
and licensing is a means of inform- 
ing the publie of the professional 
status of foresters, and pledged its 


support and assistance to Sections 


and Chapters engaged in the de- 
velopment and strengthening of 
state laws on registration and li- 
censing of foresters. 

A complete and careful reading 
of the resolution by all members 
of the Society would be of value 
to them and to the Society as a 
whole. The resolution can be found 
in the JouRNAL OF ForRESTRY, 
January 1961: vol. 59; no. 1; p. 
33. 

ARCHIE E. 
Chairman, Committee on 
Registration and Licensing, SAF 


PATTERSON 


Further Comment on “Economic Models for Thinning and 
Reproducing Even-Aged Stands”! 


We weleome the JOURNAL’s pub 
lication of Vollrat von Deichmann’s 
long 
1960 


comment? on our January 
him 


that comment is due for the same 


paper and agree with 


reason he specifies lest silence be 


construed as assent without eriti- 


cal examination. 
A eareful pre- 
vious paper ‘‘Finanecial Maturity 
What’s It For?’’s 


dispel eoneern e@X- 


reading of our 


Good 


will 
much of the 


pressed by our 


dis- 
cusses several of the points which 


colleague, It 


von Deichmann misses in our more 
recent paper, *Eeonomie Models 
These should be 


together, each 


papers 


studied for was 


written with the other in mind 


Our models do not 


necessarily 


“fresult in a drastie reduction of 


rotation age and even in an ae- 
cepted 


duction 


loss of heavy-timber 
The 


forest owner free 


pro 


models leave the 


to choose his owl 


Fedkiw, John, and James G Yoho, 
thinning and re 
iged stands. Jour. For 
1960. 

Vollrat 
Models for thinning and re 
producing even-aged stands.’’ For 


970-972. 


Economie models for 
producing even 
estry os A | +4 

von Deichmann, Comments on 
** Economic 
Jour. 
estry 58: 1960 

*‘Fedkiw, John, 
Financial maturity 


Jour. 54: 587-590. 


and James G. Yoho. 
what’s it good for? 


Forestry 1956, 


A low 


rotations 


guiding rate of return. rate 
will lead to and 
heavier growing-stock investments: 


long 


a high rate to short rotations and 


lower growing-stock investments. 
Ile may even choose a rotation age 
which maximizes the mean annual 
value inerement which is analo- 
gous to the use of a guiding rate 
of zero. The use of 5 percent in our 
ease example, Table 2, is for il- 
lustration only. 


a 
The 


ings’’ 


maximize earn- 
refers to maximizme dollar 
return to the forest business from 
capital the 
vuiding rate of which re- 
fleets the interest in 
capital saving and _ investment. 
From the investment viewpoint the 
vuiding rate of 
highest 


term ‘‘to 


invested at or above 
return 


owner’s 


the owner is the 
rate 
him for his last units of eapital. 
Maximizing 


earning available to 
not 
maximizing the rate of re 
the forest The 
latter, however, is the implicit goal 


earnings does 
mean 
turn to business. 


for any owner whose financial 
status does not permit him to save 
and accumulate forest capital. It 
is this class of owner which 
the 


growing stock. 


The 


has 


shortest rotations and lowest 


rationale behind our 


ap- 
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proach to model building is given 
in the 
The properly developed forest can 


following line of thought. 


be broken down into three major 
capital assets: (1) land, (2) grow- 
ing stock, and (3) roads. Of these 
three, the largest capital item in 
the 
In a well-balanced, 


terms of value per acre is 
crowing stock 
managed forest, the growing-stock 
capital will be on the order of 10 
to 20 times the value of the an- 
nual sustained wood yields. This 
tremendous ratio of capital to an- 
nual yields makes timber growing 
one of the most heavily capitalized 
enterprises in American business. 
Most business enterprises have a 
ratio of capital to sales income not 
in excess of 1 to 1 and often as 
low as % to 1. Viewed in this 
light, the business of timber grow- 
ing is a problem of 
capital The major 
eost of growing timber is the in- 
terest on capital. The primary re- 
sponsibility of the forest manager 


primarily 
management. 


in managing the forest business is 
to assure the owner that his forest 
capital remains invested at a rate 
of return consistent with his in 
vestment objectives, i.e., 
with his guiding rate in planning 
investments. The potential signif- 
icance of this 
dramatically illustrated 
yses made by Ernest M. Gould in 
Harvard Forest Bulletin No. 29.’ 

The growth per acre produced 
by a timber stand provides a meas- 
ure of the efficiency with which 
the soil, or land capital, is being 
utilized when it 
the full growth potential of that 
The economie standard for 
evaluating the efficiency with 
which a stand is utilizing the land 


consistent 


responsibility is 
by anal- 


is compared to 


soil. 


eapital is given by the model in 
Figure 4 of our recent paper. 
But the growth acre tells 
little, if anything, the ef- 
ficiency with which the growing- 


per 
about 


stock capital is managed. Since the 
growing-stock capital ordinarily is 
times than the 
land eapital, its efficiency is rela- 
than the 


several greater 


tively more important 


‘Gould, Ernest M., Jr. Fifty years of 
management at the Harvard Forest. Bul- 
letin No. 29, Harvard University, Har 
vard Forest. 1960. 
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efficiency of land utilization. The 
measure of growing-stock efficiency 
is given by the value growth per- 
cent of individual trees, stands, or 
the 

Proper management requires the 
application of both 
the manipulation of the stand. And 


forest as a whole. 


standards in 
such application should take aec- 
count of 


forest 
effects of current management de- 


the implications of the 
products markets and the 
cisions on longer run interests of 
the owner in his forest enterprise. 
These latter 


plicitly involve those biological as- 


considerations im- 


pects of the forest and soil which 


all foresters recognize have some 
practical importance but as yet are 
unable to quantify sufficiently well 
to deal with them in exact econom- 
ic terms. 

We have no doubt that the vari- 
thinning grades 


ous silvicultural 


ean be economically right for par- 


ticular circumstances. Our 
tion is—when and for what 
cumstances and under what 
nomie rationale? 


ques- 
cir- 
eco- 


Our models and conceptions are 
not the last this matter 
but we believe they are a step in 
the right direction. The objective, 
of course, is a consistent, quanti- 
fied economic and biological ration. 
ale for the important 
a rationale which will make 


word in 


even-aged 
case 
forestry practice more meaningful 
and understandable in our societal 
Effee- 


tive achievement of this goal re- 


and business environment. 
quires that economists as well as 
silviculturists and other specialists 
come to grips with the problem in 
quantitative, mathematical terms. 

We are unable to comment on 
the 
cited by von Deichmann. To our 


the relevance of references 


knowledge they are unavailable in 
English and our understanding of 


German is inadequate. 

We take issue with the impor- 
tance von Deichmann attaches to 
the order of the two main ques- 
tions he sets forth in his last para- 
graph. The order he cites is simply 
the inescapable relatienship _ be- 
tween the purely natural order 
and the social order. Until biologi- 
eal alternatives, i.e., the relevant 
physical inputs and outputs, are 
properly identified and quantified, 
it is impossible to determine objec- 
tively which alternative is socially 
best. We would not the 
order, but simply ask the question 

which leg is more important if 
walk ? 

JOHN FEDKIW 

Pacific Northwest Forest and 
Range Expt. Sta., Forest Service, 
U.S. Dept. Agric., 

Portland, Ore. 

and JAMEs G. YoHO 

School of Forestry, Duke 
University, Durham, N. C. 


reverse 


man chooses to 


Tree Planting Continued 
at High Level in 1960 


Tree planting in the United States 
surpassed 2 million acres during 1960 
for the year, the 
U. S. Department of 


successive 


Agriculture has 


second 


announced. 

A summary of reports from the 
U. S. Forest Service field offices, state 
other federal 
ments 2,137,460 
planted. Acreage planted to trees in 
1959 was 2,151,743. 


About 600,000 aeres, or between 25 


foresters, and depart- 


shows acres were 


and 30 percent of the land planted, 
was cropland placed in the Conserva- 
tion Reserve program under 10-year 
contracts. 

\ decrease in Conservation Reserve 
plantings occurred in one class of 


Acreage planted to forest 
trees by small woodland 


1960 was 12 percent less than in 1959, 


planting. 
owners in 


when smal! private ownership forest 
planting came to 1,389,968. 

“The effort of conservationists, for- 
estry organizations, and forest indus- 
try with the help of local, state, and 
federal governments needs to be di- 
rected toward stimulating more plant- 
ing on small woodland holdings,” said 
Richard KE. MeArdle, chief of the For- 
est Service. 

“A tenfold increase in planting on 
these small holdings is needed to elim- 
inate the backlog in the acreage 
needing planting in this ownership 
group by the year 1970. Our present 
rate of planting has been little more 
than the replacing of trees depleted 
by cutting, fire, insects, and disease.” 

Tree planting stock was plentiful in 
1960 in states and is now ade- 
quate to plant many more acres than 
were planted in fiseal years 1959 and 
1960, Chief MeArdle stated. 


most 
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Trees, Shrubs and Woody Vines 
of the Southwest 
By Robert A. Vines. 
pp. Illus. The 
Texas Press, Austin. 


xii+1104 
University of 
1960. $25. 


In spite of certain limitations, 
this reference for plant scientists 
and amateurs merits a place among 
the illustrated 
The author is a science super- 


for- 


floras of our coun- 
try. 
visor in Houston, Texas, and 
merly was director of the Houston 
Museum of Natural History. His 
earlier book. Native East Texas 
Trees 131 pp., 1953 


been incorporated into this much 


illus. has 


larger volume with two-column 
pages. 


the 
not on 


‘Southwest’’ is defined on 
infortunately 


by this subtitle: ‘‘A 


jacket but 
the title page 
guide for the 


Louisiana, New 


states of Arkansas, 
Mexico, 
Texas,’’ With a few additions, 


the 


Oklahoma, 
and 
this reference primarily on 
woody plants of Texas covers also 
the four bordering states, a dou- 
bled area one-sixth the size of the 
United Alaska. 


This area has state tree cuides but 


States exeluding 


no reeent descriptive floras. 

The 
naturalized woody plants are de 
detail, illustrated, 
102 plant 


coverage of 


1.231 species of native and 


seribed in and 


grouped into families 


The 


shrubs. 


trees, 


thorough 
and woody vines extends 
to dwarf shrubs, plants woody only 
and species newly 


Addition of 


Spe cles as 


at the bas 


t 


pub 


tivated 


lished some eul 


though 


escapes 


per not widely naturalized 


aps 


adds to the reference value 


Scientific names mostly follow 


recent monographie treatments 
and botanical manuals, and no new 


The 


though a 


names are proposed deriva- 


tions are helpful, few 


erroneous or omitted. A 


has been adopted 


are com- 
for 


**Stand- 


mon name 
each species, usually from 
Plant Names,’’ but 


names are mentioned. 


The 


ardized 


text for each 


other 


species in- 


cludes field identification (more 


properly size and form), flowers, 
fruit, leaves, twigs, bark (of trees), 
(of and re- 


Some species have addi- 


wood trees), range, 
marks. 
tional notes, for example, on vari- 
eties, horticultural forms, hybrids, 
and medicinal and other 
Notes on propagation have been 
abstracted chiefly from ‘*‘Woody- 
Plant Seed Manual.’’ The bibliog- 
raphy and glossary are useful. 
The largest Crataegus, 
has 69 species of hawthorns and a 
by 


uses. 


genus, 


contributed 


species 


Palmer. Rubus, with 60 


key to 
Ernest J. 
weak species of blackberries and 
raspberries, has been adapted from 
i £6. 
Quercus has 52 species of oaks and 
12 illustrated 
Absence of 


venera, and species is the book’s 


Bailey’s publications. 
varieties. 
kevs to families, 
most serious deficiency. However, 
the 


common 


illustrations and indices to 


names and _— scientific 
names will aid identification. 
Ranges of many species of broad 
distribution might have been 
stated 


graphic or 


more precisely by physio- 


vegetation zones, such 
as the seven numbered plant areas 
of the Catalogue of the Flora of 
Texas by V. L. Cory and H. B. 
Parks. 

Nearly all the illustrations, 
about 1,200, are by Sarah Kahlden 
Arendale. These beautifully 
though shaded 
line drawings mostly fall below the 
being 


executed heavily 


usual botanical standards, 


reduced somewhat and _ without 


scales. Branching twigs, many 
leaves, and many flowers or fruits 
often are shown. Smaller drawings 
with fewer parts on a larger, exact 
scale indicated by fraction of na- 
tural size and with flower details 
enlarged would have served 

for Many 


shrubby species probably have not 


often 


better identification. 


been illustrated before. 


EvBertT L. Littrur, Jr. 
Forest Service, U. S. De pt. Agrie. 
Washinaton. D. C. 
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Manual of Photographic 
Interpretation 
Edited by Robert N. Colwell. 
868 pp. Illus. American Society 
of Photogrammetry, Washing- 
ton, D. C. 1960. $15. 


Since the compilation and writ- 
ing of this manual involved the 
participation of 16 individual 
chapter author-editors and some 80 
contributing authors, its publica- 
tion per se represents quite a re- 
markable feat. That it 
excellent quality bears additional 
testimony to the editorial genius 
of Professor Colwell of the Uni- 
versity of California. 


is also of 


Few techniques have such in- 
creasingly wide application to va- 
rious land management and earth 
activities as 


science professional 


has aerial photo interpretation. 
Consequently, serious students of 
this science, both generalists and 
subject matter specialists, are mul- 
tiplying in numbers and in desire 
For the 
part, the various specialized groups 
have their de- 
velopments and applications upon 


for information. most 


based particular 
a common set of concepts, theories 
and basic techniques. As a result, 
many local developments in photo 
interpretation have come about 
which could find use in other areas 
and professional fields. A major 
problem, however, has been that of 
obtaining an interchange of infor- 
mation within and between various 
groups such as forestry, soils, 
geology, and others. Much of the 
available literature is 
either so 
seattered through such a variety 


of professional journals, texts, and 


pertinent 


localized in nature or 


other media as to make their loea- 
tion and summary by an individ- 
impossible task. 
therefore, per- 
service in 


virtually 
This manual has, 
formed a considerable 
bringing the principal disciplinary 
groups together in a well-organized 
presentation of their individual 
current photo interpretation litera- 
ture and ideas. 


ual a 
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The manual is comprised of 16 
chapters, 3 of which involve these 
basic areas: Development of Photo 
Interpretation, Procurement of 
Aerial Photography, and Funda- 
mentals of Photo Interpretation. 
The latter chapter is felt to be par- 
ticularly interesting in that it pre- 
sents in readable terms one of the 
first really thorough and authorita- 


discussions of visual factors 


tive 
and human requirements in photo 
interpretation. The remaining 13 
chapters are concerned with the 


following subjects: Geology, Soils, 
Engieering, Forestry, Wildlife 
Management, Range Management, 
Hydrology and Watershed Man- 
agement, Agriculture, Urban Area 
Analysis, Archeology, Geography, 
Special Forms (e.g., photomicrog- 
raphy), and Education and Train- 
ing. 

Of immediate interest to for- 
esters is the chapter on Forestry 
developed by author-editor Richard 
C. Wilson with the 
12 contributing authors. As 
the other portions of the manual, 
this illus- 


trated with 


assistance of 


are 


ehapter is profusely 
both black and 


good 


white 
and unusually color 


stereograms of different film-filter- 


some 


season combinations, photo inter- 
pretation aids, forest vegetation 
classification systems, fire and in- 
sect damage, reforestation and rec- 
reation planning. In the text, both 
qualitative and quantitative char- 
acteristics of photo images are dis- 
cussed as are such topics as forest 
classification, volume inventory, 
timberland appraisal, sale and ex- 
change of timber, forest roads, for- 
est soils, protection, reforestation, 
The chapter is 


and 


and recreation. 
clearly 
mented with a bibliography of over 
100 literature citations. Of equal 
interest to the majority of forest 


written well-docu- 


photo interpreters will be the chap- 
ters on Range, Wildlife, and 
Watershed Management which fol- 
low it. 

A major value of the manual is 
the availability of written and piec- 
torial comparisons of photo inter- 
pretation use in different areas of 
resource management and analysis. 
Many foresters will, therefore, find 
much information of interest and 
value in portions of the manual 


other than those already described. 
Of particular note are the chapters 
on Geology, Engineering, Soils, and 
Agriculture, all of which are well 
illustrated and quite understand- 
ably written. 

Although information of an 
elementary nature is included in 
the manual, it is by no means pri- 
marily designed as a text for train- 
ing the beginner in photo viewing 
and photo reading. It is in addi- 
tion a most valuable reference text 
for the more advanced student, the 
educator, and for the practicing 
forest photo interpreter. 

MERLE P. MEYER 
University of Minnesota, St. Paul. 


EEE 
This is the American Earth 


By Ansel Adams and Naney 
Newhall with an introduction by 
David Brower. 89 pp. IIlus. 
The Sierra Club, San Francisco, 
Calif. 1960. $15. 
Typographically, this is doubt- 
less one of the most beautiful books 
of the year 1960. In general, the 
illustrations, particularly the pho- 
Ansel Adams, are 
reproduced with a 
technical quality that is superb. 
To a 
for their own sake, the first, almost 
irresistible, impulse is to acclaim 
the thing of 
One turns to a 


tographs by 
handsomely 


reviewer who loves books 


it uneritically for 
beauty that it is. 

double-page (and mind 
each page is a large 1314 
by 1014 inches) such as ‘‘Aspens, 
New Mexico,’’ and the evocation 
of dark woods, bright tree boles. 
like a 


spread 
you, 


and shimmering leaves is 
spiritual uplifting. 

In four decades of book review- 
ing I have never approached an 
assignment with such a _ precon- 
ceived attitude of enthusiastic ap- 
proval. Hardly had I turned the 
first few pages than I was ready to 
unstinted praise. Sumptu- 
ousness combined with impeccable 
taste is worthy of applause when- 
especially in 


This 


vive 


ever encountered, 
books on natural resources. 
one is no exception. And yet 
Keeping in mind that the title 
is The American Earth, one won- 
ders about the inelusion of such 
extraneous subjects as famine in 
India, ancient Asiatic ruins, New 
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York city slums, bathers on the 
Ganges. Can it be that these, and 
other extrinsic photographs, were 
introduced to illustrate the text? 
If so, then a critical examination 
of the text is in order. 

Normally, in book production, 
the illustrations are primarily to 
explain or adorn the text. In this 
case, however, it would appear that 
the pictures were intended to have 
prominence or at least equality 
with the editorial content. 

Frankly, the imbalance between 
text and illustrations is evident 
and unfortunate. However sincere 
her intentions, the writing does not 
come off. In part prose poetry, in 
part blank attempts to 
tell the history of land use in a 
manner that is emotionally exag- 
gerated and at the same time pre- 
tentiously literary. 


verse, it 


For example. she writes: 

From Europe, where, since be- 

fore Columbus, nations in dire 

need 

had been planting _ forests, 

Gifford Pinchot brought the 

concept of perpetual 
yield; 

how 
wild—timber, 
fish 

could be 
improved for use forever. 

For this concept he fought to 
open all closed forests and inviolate 


resources we considered 


wildlife, pasture, 


farmed, increased, 


parks. 

This may be poetic license, but it 
is bad history. The concept of 
‘‘nerpetual yield’’ was brought to 
America long before Mr. Pinchot’s 
time—by B. E. Fernow and J. T. 
Rothrock, among others. Moreover, 
Mr. Pinchot never ‘‘ fought to open 
closed forests and inviolate parks,’’ 
assuming that one understands 
what Miss Newhall is_ talking 
about, which is not always easy to 
do. Having worked for, and with, 
Mr. Pinchot for nine years, and 
having been professionally asso- 
ciated with him for a quarter cen- 
tury, I believe I know what his 
personal attitudes to many conser- 
vation issues were. Miss Newhall’s 
assumption is wide of the mark. 

A book of less than one hundred 
pages priced at $15 should not un- 
reasonably be expected to have 
some special quality that sets it 
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apart. Admittedly, this volume 
has. Most of the pictures, notably 
those by Mr. Adams, are well worth 
the cost. But the text and some of 
the other photographs detract rath- 
er than enhance the work as a 
whole 


HENRY CLEPPER 


RER 


Logging Road Handbook: The 
Effect of Road Design on Hauling 
Costs 
By James J. 
Nelson, 
65 pp 


Byrne, Roger J. 
Paul H. 
USDA Handbook 
No. 183. Government Printing 
Office, Washington 25, D. C. 
1960. $0.50. 


and Googins 


Illus. 


In 1947, the Pacifie 
Northwest and Ex- 
periment Station, with Nelson and 


S. Forest Serv- 


Byrne of 
Forest Range 
Googins, in the U. 
Engineering, 
pared a report, ‘‘Cost of 
Motor 


ice Division of pre 
Hauling 
Logs by Truck and 
Trailer.’ 

This popular and useful mimeo- 
graphed publication, which was re- 
vised 1956, has been fur- 
ther revised and made available in 
printed form as USDA Handbook 
No. 183, Logging Road Handbook : 
The Effect of Road 


Haulina Casts 


once 1n 


De stan on 


I commend this handbook to all 
interested foresters, engineers, and 
the authentic 
study of the effect of road design 


operators as most 


and a fine 
complement to Axel J. F. 
strom’s Analysis of Logging Costs 
UVethods in the 
(1933 
Cost Con- 
Industry 


on log hauling eosts, 


Brand- 


and Operating 
Douglas Fir 
Donald M 
trol mn the 
1942 
The 


need of 


Re gion and 
Matthews’ 


Logging 


handbook fills a 


engineers or others in de 


new vital 
signing roads to attain the opti- 


mum balance between construe- 
tion and operating costs. The prin- 
ciples described can be used equal- 
lv well to 


determine probable 


hauling roads. 
With 
that physical 
methods of road construction, it is 
appropriate that 
logging 


the 


existing 


costs on 


the phenomenal progress 


has been made in 


intensive study 


be given to road desien 


(particularly for more per- 


manent parts of a system) and its 
effect on over-all costs. 

The Logging Road Handbook 
offers guidance to the 
signer by vividly setting out the 
effects of favor- 
and road 


road de- 


such factors as 


able adverse grades, 
width, degree of curvature, num- 
ber of curves per mile, road sur- 
face, density of traffic, spacing of 
turnouts, and visibility on log 
hauling costs. 

Similarly, effects of truck 


and horsepower, fuel type, and all 


s1ze 


types of delays are diagnosed for 
thoughtful study. 
While 


whether 8 pounds per board foot. 


one might question 
Scribner scale, is a proper weight 
factor for Douglas-fir, an engineer 
ean adjust 
costs to suit his specific eonditions 
of log weight and defect. He can 
include estimated or ac- 
tual 
maintenance, taxes or special-use 
fees and use the handbook’s guides 


or operator readily 


his own 


costs of road amortization, 


to complete his estimate of hauling 
costs. 

I compliment the Forest Service 
and the authors for this excellent 
contribution to the fields of engi- 
neering cost analyses and economic 
design of logging roads. 

Ep P. 
Zellerbach Corp., 
Portland, Ore. 
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STAMM 
Crown 


Careers and Opportunities 

in Science 
By Philip Pollack. Rev. ed. 194 
pp. Illus. E. P. Dutton & Co., 
Inec., New York. 1960. $3.95. 

the 


adolescents along some lines, choos- 


Despite sophistication of 
ing a career for many young peo- 
ple is filled with frustration and 
Too often the 
is rather casual. A decision 
be made after completing an enjoy- 


indecision. choice 


may 


able high school course, by follow- 
ing the steps of a family friend 
whom admires, or from the 
world of movies or TV, 
real knowledge of the re- 
for 


one 
romantic 
without 
quisites success in a given 
field the duties and re- 
sponsibilities, and rewards. 

This 


science in language young people 


of work, 


book deseribes careers in 


JOURNAL OF FORESTRY 
can understand. It can encourage 
and stimulate them. The 
plishments and problems that faced 
fascinating 


accom- 


great scientists make 
reading. 

The reader is reminded that the 
vast achievements of science re- 
sulted not 
the abstract but 
and-blood people. A 


mous geniuses but most men and 


beeause of science in 
because of flesh- 
few are fa- 


women scientists are less promi- 
nent, possessing varying degrees 
of talent. In shaping our modern 
age through scientific accomplish- 
career opportunities were 
unknown to even 


In this book 


ment 
created, recent 
generations. science 
is synonymous with scientific re- 
and The 


importance of the applied fields is 


search basie research. 
recognized because ‘‘science wedded 
to technology has given birth to a 
bewildering procession of discov- 
eries and inventions.’’ The ecumu- 
lative product of research in the 
last twenty-five years alone is as- 
tonishing and shows that mankind 
is at the threshold of a new age 
for which no precedents exist. The 
gcrowth of industrial 
research laboratories and budgets 


impressive 


for research and development indi- 
that entire industries 
may rest on a single new idea or 
formula. 

The traits and that 
make up a successful scientist are 
well presented: enthusiasm, per- 
severance, openmindedness, imagi- 
nation, insight, originality, coop- 
erativeness, and the more formal 
qualifications including a sound 
background in mathematics. To be 
the scientist need not 
be a mental giant but a reasonable 


cate new 


qualities 


successful, 


degree of intelligence is required. 
Most important, one must be genu- 
inely happy doing research and 
enthusiastic about the problem on 
which he is working. 

Mr. Pollack writes with ease and 
authority on the physical sciences: 
chemistry, physics, atomic energy, 
He does a creditable 
job on careers in biology and medi- 
cal research, but he must have 
been in strange territory when he 
plunged into the chapter ‘‘Bio- 
logical Careers in Conservation.”’ 

Although careers in forestry re- 
search might be appropriate, for- 
estry in general and the 


and geology. 


other 
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careers in applied science seem out 
of place in a book otherwise de- 
voted to basic sciences. Practicing 
physicians are excluded on this 
score and engineering is covered 
in another book by the author, 
Careers and Opportunities in Engi- 
Other careers in 
include those in 

agronomy (in 


neering. conser- 


vation discussed 
soil conservation, 
connection with the Soil Conserva- 
tion wildlife conserva- 


tion, and entomology. 


Service r 


In appendices, income of work- 
ers in scientifie fields is compiled 
along with a list of institutions 
that offer training in the various 
sciences. The income statistics, pri- 
marily based on Civil Service clas- 
sifications of the federal 
ment, are not comparable for all 
fields. Had income been presented 
by education and length of experi- 
ence, as it was for physicists, it 
would have been more meaningful. 

We are introduced to 
by a description of a raging for- 
est fire to which ‘‘forest rangers 
lead fire fighters to the rescue, rak- 
ing dirt, and 
beating down flames.’’ There are 
knowledgeable about 
what a forester does and about re- 
newable but then a 
garbled account: ‘‘ Your first posi- 
after gradua- 
tion from a forestry school, would 


govern- 


foresters 


debris, shoveling 


statements 
resources, 
tion as a forester, 
be as an apprentice, probably with 


the federal or government, 
or in a commercial company with 


state 


large forest holdings, such as a 
pulp and paper You 


would learn how to identify trees 


company. 


without examining their leaves or 
how to use 
ing After 
your apprenticeship, you might be- 


branches and survey- 


instruments. serving 
come a forest ranger, supervisor, 
instructor in a college of forestry, 
or assistant to a project leader in 
research. You might eventually be 
promoted to the position of super- 
visor of a national forest, to a post 
as a consulting forester, or even 
to a higher management job. Top 
positions in forestry are those of 
state foresters, United States for- 
ester, director of a forest experi- 
mental station, chief of the United 
States Forest Service, or professor 
or dean at a college of forestry.’’ 

The of for- 


vocational aspects 


estry are emphasized. A picture 
of a forester at work shows one in 
a western hat sealing logs on the 
Fayette (sic) National Forest, 
Idaho. ‘‘The wives of foresters 
must be reconciled to periodic sepa- 
rations from their husbands; they 
must often live in the back country 
under primitive conditions. .. . In 
spite of these drawbacks many 
young men who love working in 
the out-of-doors prefer forestry as 
a eareer.’’ The author obviously is 
far afield, possibly attempting to 
digest publications in part out- 
dated. 

He makes some factual errors 
too: ‘‘In 1950, 20,821 forestry de- 
grees were granted’’ (instead of 
2,321). ‘Private corporations such 
as lumber companies and pulp and 
paper manufacturers own about 
two-thirds of all forest land’’ (ac- 
tually 13 percent of the com- 
mercial forest land). And “‘. 
soil on the slopes of the valley had 
been burned out by fire.’’ Con- 
densed descriptions, such as one 
the training of for- 
result in distortion: ‘‘The 
first two years of the undergrad- 
uate courses are devoted to chem- 
istry and biology; the next two 
years to silviculture (the study of 
forests and forest trees), forest 
management, lumbering, range 
management, entomology, dendrol- 
ogy and forest economies. ”’ 


concerning 


esters, 


Aren’t we past the stage where 
we should feel complimented be- 
cause a career book mentions for- 
foresters are 


estry, one in which 


grossly misrepresented? Let’s hope 
that Mr. Pollack seeks a collabora- 
tor before he undertakes the next 
revision of his book. 


RicHarp (C, Smirn 
School of Forestry, University of 
Missouri, Columbia 


RRR 


The Ball-Hooter 


3y Howard A. Hanlon. xiv+368 
pp. Illus. Prospect Books, Pros- 
pect, N. Y. 1960. $4.50. 


By tying together true historical 
events and developments with a 
fictitious lumberjack and members 
of his family and acquaintances, a 
fascinating story has evolved. This 
is not a textbook, history, or fic- 
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tion, but a combination of all three. 

The association of incidents and 
conditions in and around logging 
and milling operations brings to 
the reader a vivid, colorful and 
realistic picture of life in the hey- 
day at the turn of the century and 
throughout the era of the early 
1900’s. The historical background 
has been authentical and is based 
on the area of southern New York, 
Pennsylvania, and West Virginia. 
The same conditions were found in 
the logging areas of Michigan, 
Wisconsin, and Minnesota in the 
early days and when reading the 
the reviewer could draw 
analogies with his own 


logging 


book 
many 
youthful 
life. 

For people that have not been 
fortunate enough to live in the 
era of the book, it is a real educa- 
tion to read about the life of peo- 
ple who helped to eut our virgin 
forests. Many of the terms used 
are strict lumberjack parlance and 
vividly express the subject or con- 
ditions. Any student of forestry 
should read this book to become 
acquainted with the historical de- 
velopment of one of the major lum- 
ber producing areas. The transi- 
tion from pine to hemlock, to hard- 
wood, to burned-over lands and 
back to forest is a part of the story. 

Many illustrations are included 
to give the reader a picture of the 
conditions described. 


experiences in 


While some of the characters are 
fictitious, a great many were true 
living people. The book is not 
written as a fiction novel and does 
not read as a novel, yet there is an 
easy flow in reading. Most of the 
basic story is tied in chronologi- 
eally with the growth of the lum- 
ber industry or possibly the har- 
vesting of the old stand timber. 

The author has done a great job 
of bringing together historical 
facts which must have required a 
lot of research. 

The final chapters draw a com- 
parison between the era written 
about and our present day. Many 
of the names found in the early 
logging days are still found in the 
lumber business. 


OrvEL A. SCHMIDT 
The Pennsylvania State 
University, University Park 
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CuarLes A. CONNAUGHTON, 
President 

U. S. Forest Service 

630 Sansome Street 

San Francisco 11, Calif. 


B. E. ALLEN 

Union Bag-Camp Paper Corp. 
P. O. Box 570 

Savannah, Ga. 


Wiiuiam C, BRAMBLE 

Department of Forestry and 
Conservation 

Purdue University 

Lafayette, Ind. 


DonaLp E. CLarK 

U. S. Forest Service 
Federal Center. Building 85 
Denver 7, Colo. 





Officers and Council 
1960-1961 


Henry J. MALSBERGER, Vice 
President 

Southern Pulpwood Conservation 
Association 

900 Peachtree Street, N.E. 

Atlanta 9, Ga. 


KENNETH P. Davis 

School of Natural Resources 
University of Michigan 
Ann Arbor, Mich. 


Grorce A. GARRATT 
School of Forestry 
Yale University 

New Haven 11, Conn. 


WILuiaM D, HAGENSTEIN 
Industrial Forestry Association 
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Portland 5, Ore. 


Henry Cieprer, Executive 
Secretary 
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Washington 6, D. C. 
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RicHaRD J. PRESTON, JR. 
School of Forestry 

North Carolina State College 
Raleigh, N. C. 
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Committees Formed for 
Joint SAF-CIF 1961 
Meeting 
On February 2 there was held at 
the University of Minnesota, St. Paul, 
a meeting of the various committees 
that will be responsible for the joint 
1961 annual meeting of the Society 
of American Foresters and the Cana- 

dian Institute of Forestry. 

The meeting will be held in Min- 
neapolis at the Leamington Hotel. The 
dates are October 8-11. 

The committees for the meeting, to- 
gether 
follows: 

General (SAF), Frank 
lf. Kaufert, University of Minnesota 
School of Forestry, St. Paul 1, Minn. 
(CIF), George R. Son- 
ley, Marathon Corporation of Canada, 
Ltd., P. O. Box 1140, Port Arthur, 
Ontario. 


with their chairmen, are as 


chairman 


Co-chairman 


Chairman of the Program Commit- 
tee (SAF), George Amidon, Minne- 
sota & Ontario Paper Company, In- 
ternational Falls, Minn. Co-chairman 
(CIF) A. 8. Bray, Ontario Depart- 
ment of and Forests, Port 
Arthur, Ontario. 


Lands 


L to R, Frank H. Kaufert, general chairman; M. B. 
mittee on Arrangements; Frank Frederickson, chairman of the Upper Mississippi 


Valley Section. 


305 








Dickerman, chairman, Com- 
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your profit edge! 


From air intake to new fixed drawbar 
—from day-to-day dependability through 
year-in, year-out durability—new 
strength, new performance protection, 
new work capacity are built into the new 
TD-20. Check and compare the advan- 
tages of International turbocharged 
Diesel power, teamed with beefed-to- 


match new transmission and final drive 


components—platformed on a far 
stronger-than-ever undercarriage — 
turned into new efficiency by 
International-built tracks, kept in life- 
prolonging alignment by exclusive 
International 3-point suspension. See 
your International Construction Equip- 
ment Distributor for a new TD-20 
demonstration. 


New Turbocharged Diesel Wallop 


Modern turbocharging crams air into the 


new TD-20’s smooth running 6-cylinder 


engine—to produce extra hp efficiently at 


all altitudes; and to give a 50% torque 


rise to lug larger overloads. Crankcase 


ribs are “beefed up;” cooling, air clean- 


ing, and crankshaft capacity all are in- 


creased to team with turbocharging. 
Push-button TD-20 starting is by famous 


International gasoline-conversion system! 


Larger radiator plus jet head 
increases cooling capacity 

Coolant, under pressure from the new greater 
capacity radiator, is shot through jets against 
lower surface of TD-20 heads—to aid heat 
transfer and avoid build-up of heat-trapping 
deposits. Fan shroud and radiator guard are 
“heavied” for increased rigidity. 
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New transmission capacity 
... New filtering system added 
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Heavier shafts, more rugged gears, 


and roller bearings of greater ca- 


pacity are provided—to carry in- 


creased hp and add thousands of 


hours to working life of power train 


components. 


New transmissio 


n oil 


pump circulates and filters life- 
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travel” levers add operating ease. 
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New final drive 
...new rigidity 
New TD-20 final drives have been 
New 99.8% efficient strengthened to deliver full torque turbo- 
Dry-Type air cleaner charged power to the tracks. New 
For positive ‘breathing’ safety, the full air sprocket drive doweling increases hous- 
volume taken in by turbocharging is “dry- ing rigidity—helps maintain precision 
New Undercarriage cleaned” of 99.8% of its dirt—by the TD-20 component alignment. Other major steps 
Strength and Protection Diesel’s new dry-type air cleaner. Handy, ahead in TD-20 design include: new 
New drum-type front idlers add strength... under-hood horizontal mounting—and trans- torque-taking, life-adding bimetallic 
International also adds track chain guides to parent, quick-dump collector—greatly simplify steering clutch discs; new pivot shoft 
both sides of the TD-20’s precision-welded dou- servicing. Dash indicator shows “‘red’’ when inner spacer; new hardness of sprocket 
ble box-beam track frames! New track roller cleaner element needs washing. drive pinion shaft. 
shields are of cast steel. New heavier strutless 
track links are self-cleaning and power-saving. 
The new hydraulic track adjuster, with built-in 
safety relief is ‘standard’ on the new TD-20. 


patho me of increased efficiency International” 
Constrachion 
Loujpment 


International Harvester Co., 
180 North Michigan Ave., Chicago 1, Illinois 
A COMPLETE POWER PACKAGE 
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Eggen, Bureau of Indian Affairs, 2908 
Colfax Avenue South, Minneapolis 8, 
Minn. 

Chairman, Committee on Meeting 
and Conference Rooms, R. M. Brown, 
School of Forestry, University of Min- 
nesota, St. Paul 1, Minn. 

Committee on Registration and 
Welcome, Earl Adams, Minnesota De- 
partment of Conservation, Division of 
Forestry, State Office Building, St. 
Paul, Minn. 

Committee on the Annual Dinner, 
Sidney Weitzman, Lake States Forest 
Experiment Station, St. Paul 1, Minn. 

Chairman, Committee on Projection 
and Amplifying Equipment, Marvin 
Smith, University of Minnesota Ex- 
tension Service, St. Paul 1, Minn. 

Chairman, Committee on Exhibits, 
W. R. Miles, School of Forestry, Uni- 
versity of Minnesota, St. Paul 1, 

Amidon, chairman of the Program Committee; Henry Clepper, SAF Minn. 

secretary; and George R. Sonley of Ontario, general co-chairman for the Chairman, Committee on Field 
Trips, Frank Frederickson, Minnesota 
& Ontario Paper Company, Interna- 
tional Falls, Minn. 

Chairman, Committee on Arrange Chairman, Committee on Informa- Chairman, Committee on Ladies Ac- 
ments, M. B. Dickerman, Lake States tion and Publicity (SAF), James T. tivities, Mrs. M. B. Dickerman, 1538 
Forest Experiment Station, St. Paul Morgan, Lake States Forest Experi- Grantham Street, St. Paul 8, Minn. 
1, Minn. Vice chairman, D. P. Dunean, ment Station, St. Paul 1, Minn. Additional information about the 
School of Forestry, University of Min- Chairman, Committee on Hotel Res- meeting will be published in subse- 

ota, St. Paul 4, Minn. ervations and Housing, Clarence quent issues of the JOURNAL. 


. Weor 


BBS 


Important Notice to Subscribers 


If you change your address please notify the JoURNAL OF FORESTRY, 
preferably in advance, by letter, post card, or post office form number 
POD 3573. Be sure to give your old, as well as the new, address with 
your postal zone number if any. 


You should also notify your local post office on postal form number 
POD 3575 of your change of address. Both postal forms are obtainable 
at any post office. 


Copies of the JourRNAL will not be forwarded by the Post Office De- 
partment. Hence, in order to avoid missing your copy as well as te 
prevent extra expense to the Society in supplying duplicates, you are 
urged to notify the JouRNAL as soon as you know your new address, 
a month in advance of change if possible. 
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425 Mills Building 
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Third Call for Council Nominations 


All members are hereby notified that 
the regular biennial election will be 
held December 2, 1961. A president, 
vice president, and nine other mem- 
bers of the Council will be elected for 
the two-year term 1962-1963. 


The present Council is listed in the 
box on page 305. Any or all of these 
incumbents may be renominated, pro- 
vided they accept the nomination in 
writing. 

Membership on the Council is re- 
stricted by the Constitution te Mem- 
bers (formerly Senior Members) and 
Fellows. Any Member or Fellow is 
eligible to hold office who is in good 
standing and who accepts the nomina- 
tion in writing and declares his willing- 
ness to serve if elected. 

Each voter will have an opportunity 
to ballot on all candidates for office. 
Council members are elected in ac- 
cordance with the system of propor- 
tional representation. The procedure 
of proportional representation will be 
explained in a later issue of the Jour- 
NAL. It is the system by which the So- 
ciety has been electing Council mem- 
bers for more than two decades. 

Candidates for the office of presi- 
dent are voted on separately; the can- 
didate who receives the highest vote is 
declared elected president, and the 
candidate who receives the next highest 
vote is declared elected vice president. 
Thus all candidates for president are 
considered as nominated also for vice 
president. 


How Nominations Are Made 

The Constitution (Article VIII, Sec- 
tion 2) states the conditions under 
which nominations are made by peti- 
tion. 


1. Each petition shall name but one 
candidate. 

2. All candidates must be eligible 
to hold elective office. 

3. A petition shall bear the signa- 
tures of at least ten voting members 
who at the time of signing the petition 
are eligible to vote in the coming elec- 
tion. (Eligible voting members are 
Junior Members, Members, and Fel- 
lows in good standing.) 

4. A voting member may not sign 
more than one nominating petition for 
president or more than one nominating 
petition for a member of the Council. 
That is, he may sign two, but no more. 

5. Petitions must be in the Society 
office by September 16, 1961. 

The Society has no special form for 
submitting nominating petitions. They 
may be written as follows: 


We, the undersigned voting members 
of the Society of American Foresters, 
hereby nominate John Doe, a Member 
(or Fellow) for the office of president 
(or member of the Council) for the 
two-year term 1962-1963. 

The form of acceptance of a nomina- 
tion may read as folows: 

I accept the nomination to the office 
of President (or to membership on the 
Council) of the Society of American 
Foresters for the two-year term 1962- 
1963, and agree to serve if elected. 

No nomination will be considered 
valid unless supported by the nominee’s 
acceptance in writing which should be 
attached to the nominating petition. 

All nominating petitions should be 
sent promptly to the Society office, 425 
Mills Building, 17th Street at Penn- 
sylvania Avenue, N. W., Washington 
6, D. C. The executive secretary will 
gladly provide information about 
nominating or election procedure. 

According to the Constitution (Ar- 
ticle VIII, Section 1) a Nominating 
Committee has been appointed by 
President Connaughton. 

This committee is charged with the 
following duties: 

1. To set the date of the election. 
(December 2, 1961, is the date.) 

2. To provide for at least two can- 
didates for the office of president, and 
at least nine candidates for member- 
ship on the Council. 

3. To receive separate nominating 
petitions for the office of president and 
for each member of the Council, and 
to supplement such petitions when nec- 
essary with other nominations in order 
to comply with item 2 above. 

The Nominating Committee will 
make no nominations of its own unless 
the voting membership fails to make 
the required minimum number of nomi- 
nations by petition. Voting members 
should accordingly get busy and make 
their own nominations. For their in- 
formation the distribution of Council 
members by states during the period 
1946-1961 is shown in Table 1, page 
143, February issue. 


Nominations Received 


On the date of going to press the 


Southern Forest Tree 
Improvement Conference 


The Sixth Southern Forest 
Improvement Conference will be held 
at the University of Florida, Gaines- 
ville, June 7-8, 1961. 


|... 
rree 
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following nominations had been re- 
ceived : 


For President 


B. E. Allen, Savannah, Ga. (Coun- 
cil Member 1956-1957, 1958-1959, 
1960-1961. ) 

Paul M. Dunn, New York, N. Y. 
(Council Member 1946-1947, 1948- 
1949.) 

J. Herbert Stone, Portland, Ore. 
(Council Member 1954-1955, 1956- 
1957, 1958-1959.) 


For the Council 


W. D. Hagenstein, Portland, Ore. 
(Council Member 1958-1959, 1960- 
1961.) 


George M. 
D.C, 


William A. Parr, Bel Air, Md. 
Archie E. Patterson, Athens, Ga. 


Burnett H. Payne, San Francisco, 
Calif. 


Jemison, Washington, 


Sern G. Hosart, Chairman 
Nominating Committee 


Third Call for 
Fellow Nominations 


All members (formerly Senior Mem- 
bers) and Fellows of the Society are 
hereby advised that nominations for 
the grade of Fellow are now open. The 
election of Fellows will be held at the 
time of the Society’s regular biennial 
election, December 2, 1961. 

As defined by the Constitution (Ar- 
ticle III, Section 7), “Fellows shall be 
foresters recognized generally through- 
out the profession as persons who have 
rendered outstanding service to for- 
estry and to the Society. They shall 
be elected from the Members.” 


Nominations by Petition 


The procedure for placing Members 
in nomination for the grade of Fellow 
is by petition. The Society has no 
printed form for this purpose; the 
petition may be typewritten thus: 

We, the undersigned Members and 
Fellows of the Society of American 
Foresters hereby nominate John Doe 
for election to the grade of Fellow in 
1961. 

Remember these simple rules: 

1. A petition may not name more 


than one nominee. 


2. It must be signe! by not less 


than 25 Members or Fellows in good 
standing. 

3. It must be accompanied by a 
factual, not eulogistic, biographical 
sketch of at least 300 words giving an 
account of the nominee’s professional 
career and accomplishments. 
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4. It must be received in the execu- 
tive office of the Society, 425 Mills 
Building, 17th Street at Pennsylvania 
Avenue, N.W., Washington 6, D. C., 
not later than September 16, 1961. 

The executive employees of the So- 
ciety cannot be responsible for ob- 
taining signatures on partially com- 
pleted petitions or on petitions incom- 
plete by reason of unacceptable signa- 
tures (that is, signatures of other than 
Members and Fellows in good stand- 
ing). Only those nominees’ names will 
appear on the ballot whose petitions 
are complete and valid in all details 
as of September 16, the closing date. 


Election Procedure 

Fellows are not elected by the mem- 
bership at large, but by a board of 
electors which consists of all present 
Fellows, the Council, the chairmen of 
the 22 Sections, and the chairmen of 
the 10 subject Divisions. 

The system is described in Article 
IV, Section 4 of the Constitution. To 
win election a nominee must receive 
an affirmative vote of not less than 
one-half the total number of 
east, as provided in Bylaw 11. 

For the 1961 election there will be 
135 electors, of whom 94 are Fellows. 
An elector has one vote only. Thus, a 
Fellow who is also a Council member 
has but one vote. 


votes 


Significance of the Grade 

The highest membership distinction 
that can be conferred by the Society, 
this grade is awarded in recognition 
of outstanding service to forestry and 
to the Society. Fellows do not pay in- 
creased dues; their dues are the same 
as those of Members. 

Since the Society was founded in 
1900, there have been 125 Fellows 
elected. At the present time the num- 
ber of living Fellows is 94. 

The current roster of Fellows, 
showing the state in which each is 
domiciled and the year of his elec- 
published in the February 
145. 


tion was 


issue, page 


Nominations Received 

On the date of going to press the 
following nominations for Fellow had 
been received: 

Frank A. Albert, Jacksonville, Fla 

Robert S. 
La. 

Walter H. 
D. C, 


Campbell, New Orleans, 


Horning, Washington, 


George M. Jemison, Washington, 


D. C. 
William M. Oettmeier, Farvo, Ga. 
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Coming Events 


To Hold Joint Meeting 

The Inland Empire Section of the 
Forest Products Research Society and 
the Northwest Wood Products Clinic 
will hold their annual combined meet- 
ing at the Davenport Hotel, Spokane, 
Wash., April 11-12, 1961. 


New York Section 

The New York Section will meet 
April 11 and 12 in conjunetion with 
the celebration of the 50th anniversary 
of the College of Forestry, Syracuse, 
) a 2 
Puget Sound Section 

The Puget Sound Section will hold 


its annual meeting on April 28-29, 1961, 
at the Morck Hotel, Aberdeen, Wash. 


Columbia River Section 


The Columbia River Section 
hold its annual meeting May 5-6, 
1961, at the Marion Hotel, Salem, 
Ore. 


will 


Gulf States Section 


The Gulf States Section will hold 
its annual meeting at the Edgewater 
Gulf Hotel, Edgewater Park, Miss., 
May 8-9, 1961. 
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Colleges and Universities in the United States 
Offering Instruction in Forestry (January, 1961) 


Accredited 


The following institutions are ac- 
credited for forestry instruction by 
the Council of the Society of American 
Foresters. 

Auburn University, Department of 
Forestry, Auburn, Ala. 


University of California, School of 
Forestry, Berkeley 4, Calif. 


Colorado State University, College 
of Forestry and Range Management, 
Fort Collins, Colo. 


Duke University, School of Forestry, 
Durham, N. C. 


University of Florida, School of For- 
estry, Gainesville, Fla. 


University of Georgia, School of 
Forestry, Athens, Ga. 


University of Idaho, College of For- 
estry, Moscow, Idaho. 


Iowa State University, Department 
of Forestry, Ames, Iowa. 


Louisiana Polytechnic Institute, De- 
partment of Forestry, Ruston, La. 


Louisiana State University, School 
of Forestry, Baton Rouge 3, La. 

University of Maine, School of For- 
estry, Orono, Maine. 


University of Massachusetts, Depart- 
ment of Forestry and Wildlife Man- 
agement, Amherst, Mass. 


Michigan College of Mining and 
Technology, Department of Forestry, 
Houghton, Mich. 


Michigan State University, Depart- 
ment of Forestry, East Lansing, Mich. 


University of Michigan, School of 
Natural Resources, Ann Arbor, Mich. 


University of Minnesota, School of 
Forestry, St. Paul 1, Minn. 


University of Missouri, School of 
Forestry, Columbia, Mo. 


Montana State University, School of 
Forestry, Missoula, Mont. 

University of New Hampshire, De- 
partment of Forestry, Durham, N. H. 

State University of New York, Col- 
lege of Forestry, Syracuse 10, N. Y. 


North Carolina State College, School 
of Forestry, Raleigh, N. C. 


Oregon State College, School of For- 
estry, Corvallis, Ore. 


Pennsylvania State University, 
School of Forestry, University Park, 


Pa. 


Purdue University, Department of 
Forestry and Conservation, Lafayette, 
Ind. 


Utah State University, College of 
Forest, Range and Wildlife Manage- 
ment, Logan, Utah. 

University of Washington, College 
of Forestry, Seattle 5, Wash. 

West Virginia University, Division 
of Forestry, Morgantown, W. Va. 


Yale University, School of Forestry, 
New Haven 11, Conn. 


Not Accredited 


The following institutions offer pro- 
fessional curricula in forestry, but do 
not meet the requirements for ac- 
creditation. 


Arkansas Agricultural and Mechan- 
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ical College, Department of Forestry, 
College Heights, Ark. 

Arizona State College, Department 
of Forestry, Flagstaff, Ariz. 

Stephen F. Austin State College, De- 


partment of Forestry, Nacogdoches, 
Texas. 


Clemson Agricultural College, De- 
partment of Forestry, Clemson, S. C. 


University of Connecticut, Depart- 
ment of Forestry and Wildlife Man- 
agement, Storrs, Conn. 


Harvard University, Harvard For- 
est, Petersham, Mass. 


Humboldt State College, Forestry 
Department, Arcata, Calif. 


University of Illinois, Department of 
Forestry, Urbana, III. 

MeNeese State College, Department 
of Plant Science, Lake Charles, La. 


State 
Forestry, 


Mississippi 
School of 
Miss. 


University, 
State College, 


Oklahoma State University, Depart- 
ment of Forestry, Stillwater, Okla. 


University of the South, Forestry 
Department, Sewanee, Tenn. 


Southern Illinois University, Depart- 
ment of Forestry, Carbondale, Ill. 


Virginia Polytechnic Institute, De- 


partment of Forestry and Wildlife, 
Blacksburg, Va. 


Washington State University, De- 
partment of Forestry and Range Man- 
agement, Pullman, Wash. 


Introductory, Preforestry, and 
Specialized Courses 


Abraham Baldwin Agricultural Col- 
lege, Tifton, Ga. 


University of Arizona, Department 
of Watershed Management, Tucson, 
Ariz. 


University of Arkansas, Department 
of Horticulture, Fayetteville, Ark. 


Centenary College of Louisiana, De- 
partment of Biology, Shreveport, La. 

Cornell University, Department of 
Conservation, Ithaca, N. Y. 


Grand Rapids Junior College, Grand 
Rapids, Mich. 


Idaho 
Tdaho. 


State College, Pocatello, 


WORKBOOK FOR WOODY PLANTS 
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University of Kentucky, Department 
of Forestry, Lexington, Ky. 


Lassen Junior College, Division of 
Vocational Forestry and Lumbering, 
Susanville, Calif. 


Marlboro College, Marlboro, Vt. 


University of Maryland, Department 
of Horticulture, College Park, Md. 


Nichols Junior Dudley, 


Mass. 


College, 


North Central School of Agricul- 
ture, Grand Rapids, Minn. 


North Dakota Agricultural College, 
Department of Horticulture and For- 
estry, Fargo, N. Dak. 


North Dakota School of Forestry, 
Bottineau, N. Dak. 


Northern Michigan College, Depart- 
ment of Conservation and Forestry, 
Marquette, Mich. 


Northwestern State College, Agri- 
culture Department, Natchitoches, La. 
Ohio State University, Department 


of Horticulture and Forestry, Colum- 
bus 10, Ohio. 


Oshkosh Institute of 
Oshkosh, Wis. 


Technology, 


—_FOR THE TEACHING OF FORESTRY 


- + +. @ mew series 
of Books from Burgess 


Ls) 





James W. Hardin, North Carolina State College 


This workbook emphasizes the morphology of woody plants 
and the relationships of families and genera as weil as identifi- 
cation. Such topics as the writing of keys, variability of char- 
acters and phylogenetic classifications are included, making 
the workbook a complete study of weody plants. It is usable 
in any area of North America, and general geographic dis- 
tribution is given for each species. Summer and winter keys to 
selected genera are given. 

1960; 814 x 11”; 134 pages; spiral bound; illustrated; $3.50 


ILLUSTRATED GENERA 
OF WOOD DECAY FUNGI 


Charles L. Fergus, Pennsylvania State University 


Since the economic importance of wood decay fungi is so great, 
this manual has been prepared to help the general forester 
identify such fungi and thus determine the extent of wood 
decay. The keys in this manual are based on those developed 
by the late Dr. L. O. Overholts for use in a course in Forest 
Pathology. They have been changed and expanded to accom- 
modate new genera and changes in nomenclature. Illustrations 
of each genus are included. 


1960; 8% x 11”; 135 pages; spiral bound; 108 photos; $4.00 


write for FREE catalog 
of all our books 


order from 
Dept. F461 


FOREST ENTOMOLOGY 
T. O. Thatcher, Colorado State University 


This book presents a practical approach to teaching the for- 
estry aspects of entomology to students who intend to become 
professional foresters. It is designed to give sufficient detailed 
background in insect structure, development and behavior so 
the practicing forester can recognize and evaluate activity of 
at least the family groups of insects he will most likely en- 
counter. The keys are illustrated to help in making decisions 
and are prepared mostly with non-technical terms. The forester 
will find it a handy reference in the office, laboratory and field. 
Available April 1961; 5% x 8%”; sewed paper cover; illus- 
trated; $4.50 


LABORATORY EXERCISES 
IN FOREST ENTOMOLOGY 


T. O. Thatcher, Colorado State University 


Exercises in this manual are designed specifically to accompany 
the author’s book Forest Entomology, for use in teaching stu- 
dents who intend to become professional foresters. 

Available April 1961; 8% x 11”; 42 pages; spiral bound; 
illustrated; $1.65 


manuscript inquiries 
will receive prompt attention 


BURGESS PUBLISHING COMPANY 


426 Scuth Sixth Street 





Minneapolis 15, Minnesota 
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Pasadena City College. Pasadena 4, 
Calif. 

Paul Smith’s College, Forestry De 
partment, Paul Smiths, N. Y. 


University of Rhode Island, Forestry 
Department, Kingston, R. I. 


Rutgers University, Department of 
to » . , ? 
Forestry, New Brunswick, N. J. 


University of Tennessee, Department 
of Horticulture and Forestry, Knox- 


ville 16, Tenn. 


Texas A & M College, Department 
of Range and Forestry, College Sta- 
tion, Texas. 

University of Vermont, College of 
Agriculture, Burlington, Vt. 


Wisconsin State College, Botany De- 
partment, Superior, Wis. 
University of Wisconsin, College of 
Agricultu-e, Madison, Wis. 
Ranger Schools 
State Forest Ranger School of the 
University of Florida, Lake City, Fla. 


State Ranger School of State Uni- 
versity College of Forestry, Wanakena, 
i ve 


= 


, all an 
aaa 





Council’s Column 








Forestry in an Era of Change 
and Challenge 
We are 


1s probably the 


privileged to live in what 
most revolutionary 


long history of man. 


period in the 


[Tremendous and rapid changes in 
and all 
affecting the 
lives of humans present us with chal 


and 


science, ethics, government, 


the dominating forces 


] 
lenges undreamed 


opportunities 


SWEDISH INCREMENT BORERS 


ago. Repeatedly 


our top thinkers tell us that the sum 
total of human knowledge is doubling 


ol even a generation 


every ten years. Consider the im- 
plications of this startling statement! 
The challenge it hurls at each one of 
us if we are to be competent for posi- 
tions of leadership within our chosen 
profession! Think what this implies 
concerning forestry technologies and 
the vast changes that can be expected 
within the next 10 or 20 years! 
Developments of the past decade in 
such electronics, nuclear 
power, rockets and space exploration 
have exceeded the wildest dreams of 
even the comie strip originators. Dare 
any of us predict what the coming 


decade may bring in freeing mankind 


areas as 


from limitations he has considered in- 
surmountable, or what may be the 
dangers threatening the very survival 
of the species? Unlimited power with 
production of 
Colonization of 


virtually unlimited 


wealth and goods? 
planets in space? A fantastic increase 
in populations which many believe a 
greater threat to mankind than ther- 
monuclear war? These are but a few 
of the possibilities. What then of the 
future of forestry in the next 10 to 20 
years? It take a 
deed to make specific predictions, and 
[ have no intention of “risking my 
neck” in this manner. However, there 
are areas where the impacts of the 
be anticipated and 


would rash man in- 


coming era can 
which it may be profitable to consider. 
In my opinion each of the following 
factors will play a role in 
shaping forest policy and practices of 
future: 


major 


the near 


demand for forest 
the 


ex- 


l. Increased 
-Forest products 
one for which there 
pected surplus in the United States. 
If the predicted population increase 
to 100,000,000 materializes by the year 
2000, the demand for forest products 
be more than double pres- 
This should greatly 


produc ts. are 


crop is no 


may well 


ent production. 
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increase the value of forest land and 
stumpage. If stumpage 
much in the next 20 years as it has 
in the last, forest products may be 
one of the most profitable crops that 
our farms, and we 
our better 


increases as 


we can raise on 
may find 
producing trees instead of food. Such 
is already the case in the Po Valley of 
Italy where hybrid cottonwoods are 
grown on the most fertile soils of a 
country unable to supply its people 
with sufficient food. Any such increase 
in demand will result in greatly in- 
creased intensity of management, and 
the present major problems of poor 
productivity of farm woodlands and 
fire losses will have disappeared for 


many of lands 


reasons entirely economic. 

2. Scientific advances.—Research is 
opening new vistas in all branches of 
forest production and utilization which 
will profoundly affect forestry. Gene- 
ties, still in its infancy in forestry, 
is producing trees of superior growth, 

Unquestionably 
into the 
resistance, as it 


and quality. 


move 


form, 
geneties will 
disease and 
has in field crops, to help solve what 


area of 


insect 


is becoming a major forestry problem. 
May not genetics applied to forest 
trees produce as far-reaching results 
as have been achieved with corn, fruit, 
and tobaeco? 

Soil science, including moisture re- 
lations and fertilization, is 
veloping in the field of forestry. Sil- 
insect and 


just de- 


vicides and systemies in 
disease control may reshape much of 
the practice of silviculture. New de- 
velopments in statistical methods and 
in decision making techniques are re- 
volutionizing forest mensuration and 
requiring specialized knowledge for 
those responsible for shaping policy. 

Research is 
variety of new and improved 
products. The last few 
seen the development of 
the chipping of slabs and waste at 
lumber mills, and the myriad of 
products made from wood and paper. 


great 


torest 


produeing a 


years have 


chipboard, 


new 





The Swedish Imerement Borer is by fer the best instrument yet devised 
to determine the characteristics of standing timber. 
light, small in bulk, handy and portable. 


It is extremely 
It makes the smallest pos- 


sible hole consistent with the purpose of boring; and materially re- 
of bori 


duces the expense ng. 
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the cores obtained with it are exact and permanent records which 


It makes for accuracy in observation, sinee 
may 


be examined at leisure under the best conditions. No skill is required 


to operate it. 


These increment borers are being used by the Federal 


and State 
companies, 


Forest Services, lumber companies, telegraph and telep’ 
creosoting companies, ete. 








SWEDISH INCREMENT BORERS. 
Increment Borer 


ready for use Bit only Extractor only 





Length of Instrument Complete 
Bore each 
4330'/o 


Extractor 
4331 


43302 


— 


(ecm + og em? 


Increment Borer when not in use 
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FOB Detroit 
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It is reasonable to presume that even 
more startling achievements may be 
just ahead. Coupled with these rapid 
developments is the increasingly im- 
portant problem of obsolescence, lost 
markets, and the threat of new syn- 
thetic materials. Picture the possibility 
of a synthetic, petroleum-based fiber 
replacing wood fiber in the paper in- 
dustry and its direful effect on for- 
estry, or conversely consider how ef- 
dimensional stabilization of 
wood might inerease demand. 


fective 

3. Mechanization. Mechanization 
has had a profound effect on forestry 
in the last land clearing, 
fire fighting, harvesting, 
hauling and manufacturing. There has 
and 
improved machinery. Each year finds 


deeade in 
reforesting, 
been amazing progress in new 
less place for cheap, unskilled labor 
and a reduction in the hard, physical 
labor that formerly characterized work 
in the woods. Chain saws, mechanical 
heavy tractors, 
new 
have revolutionizing 
forestry. Already present are fantastic 
which are clearing 
jungles, harvesting forests, and manu- 
with a 


loaders, gang 


aircraft, 


saws, 
and 
been 


radio, fabricating 


machines 


new machines 


facturing complex products 
minimum of 


As 
pect 


manpower. 
labor costs increase we ean ex 


even more fantastic equipment 


and a development in automation to 
parallel that already achieved in some 
of the metal-working plants. 

1. Leisure 


have more leisure time and more 


time.—Each year Ameri- 
cans 
income to spend on recreation. In the 
last nine years the use of forest land 
for outdoor recreation is said to have 
increased 400 percent. This increasing 
recreational the often 
conflicts with use for production of 


use of forests 
forest products and will become an in- 
creasingly severe problem as popula- 
tion The resolution 
of the conflicting interests of the tim- 


pressures mount. 
ber grower, hunter, camper, and na- 
ture lover is a major problem of the 
future. 


present and 


5. Water supply.—In many areas, 
even in the humid South, water is fast 
becoming the limiting factor for eco- 
the 


torests 


nomic development. In not too 


distant 
recognized as being as important for 


future, our may be 
the water they produce as for their 
wood products. The management of 
the forests to provide maximum pro- 
duction of timber and water will be a 
vital factor in future forestry. 

6. Tazes. facet of our 
life is affected by the tax 
structure. The future of forestry could 
be more drastically affected by changes 
in our tax structure than by any of 
the have discussed. 


Every 


economies 


other tactors we 


Unfortunately change in tax 
structure is apt to result in negative 
returns. Changes are now being con- 
sidered in capital gains treatment 
given to timber that could greatly re- 
duce forestry expenditures by large 


any 


ownerships. County taxes on forest 
land could well be raised to a point 
making sound forestry practices un- 
profitable, in fact, this has happened 
in areas in the North. 

7. Professional -The 
forester of the near future will be re- 
quired to have a greater degree of 
competence than is required today. 
This real challenge to the 
schools to upgrade their programs. 


competence. 


poses a 


p--------- --------- 
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Not only must the teaching profession 
find a ineluding the new 
horizons and expanding total of hnu- 
man knowledge in the educational pro- 


way of 


gram, but it must also give the stu- 
dent a stronger base so that he will 
have the mental equipment to grasp 
the increasing complexities of the new 
technologies and adjust to them. We 
must raise our sights in our academic 
standards, in our requirements in the 
basic sciences, and in the quality of 
our teaching. Greater emphasis must 
be given continuing education, to en- 
able the professional man to keep 
the stream of 


abreast of steady 


changes. 
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ADVANCED-DESIGNED TANK is 
also built for dependable perform- 
ance. Important feature is attach- 
ment of hose at top of tank to 
prevent water leaking when pump 
is below bottom of tank. Large 
filler opening has leak-proof cover 
with non-freeze gasket; locks 
securely, no threads to wear. Tank 
holds up to 5 gallons. 


i 


HEAVY-DUTY PUMP has Champion- 
designed handle which lowers to 
any convenient position for easy 
operation. When not is use, the 
sturdy handle locks pump in closed 
position and positive-locking de- 
vice on cover holds pump securely. 
Pump is brass throughout with 
non-corroding, self-cleaning 
bronze ball valves. 


VENTILATED BACK is form-fitting 
and, providing air circulation be- 
tween tank and operator’s back, 
guards against discomfort. Wide, 
adjustable straps make it easy to 
carry as knapsack. 


Piston-type pump also available. Write for literature 
on both models. Distributor inquiries invited. 


CHAMPION SPRAYER COMPANY 


ulelalthaelaitiaels of P aiel 


6509 HEINTZ AVENUE - 
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In summation, I am convinced that 
forestry is on the threshold of tremen- 
dous ehange and development. This 
will be an exciting period which will 
offer great challenges and opportuni- 
ties. Let us hope that we have within 
our profession the leadership and the 
eourage to meet these challenges. 

Ricwarp J. Preston, JR. 


BRS 


Puget Sound Section, SAF, 
on Wilderness Areas 


Statement of Puget Sound Section, 
Society of American Foresters, at 
public hearing before Committee 
on Interior and Insular Affairs, 
United States Senate, February 
27 and 28, 1961, Washington, D. C. 
Mr. Chairman, Ladies, 
and Gentlemen: 

I am representing the Puget Sound 
Section of the Society of 


Foresters, of which I 


American 
am chairman. 
The So- 


Foresters is 


My name is Jay Gruenfeld. 


ciety of American com- 


prised of professional foresters and 


13,000 
three-quarters of 


has over members, approxi 
the total 
professional foresters employed in the 
United States. 

The Puget Sound Section of the So 
ciety of American Foresters has over 


mately 


A 


SANDVIK No.1 \" 
A 


BUSH AXE 


With replaceable blade! \j 





Safer, Faster, Easier .. . 


than an Axe for brush 
or saplings! 


The thin, flat, keen-edged blade 
slices easily through young, resilient 
stems. Balance and weight for use 
with one hand. Protected blade cuts 
closer to ground. Circular and For- 
ester’s Tool Catalog is yours on re- 
quest. 


600 members in the State of Washing- 
ton working for federal, state, and 
private agencies. 

We oppose Senate bill 174 since, 
in our opinion, it would not promote 
wise resource management. 

In August, 1958, by letter ballot, 
the Section membership overwhelming- 
ly passed a policy statement that 
affirmed our belief in the importance 
and desirability of wilderness preser- 
vation. However, it further stated in 
part: 

“The Puget Sound Section of the 
Society of American Foresters strong- 
ly opposes any attempt to establish 
wilderness areas by blanket legislative 
action without exhaustive study of 
individual areas and their inter-rela- 
tionship with other lands in affected 
administrative units.” 

A copy of the entire statement is 
attached. 

Some people believe that foresters 
not in anything but 
This is not 


are interested 
economies and sawlogs. 
true. 

Most foresters are not only techni- 
eally trained land managers but are 
also devout believers in the nondollar 
values to be found in an out-of-doors 
eareer. (Anyone familiar with the for- 
ester wage scale knows this must be 
true.) Many foresters, like myself, not 
only like wilderness but use it. 
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In our opinioa this combination of 
professional training plus awareness 
of nondollar values makes the forester 
unusually well qualified to make ob- 
jective judgments regarding wilder- 
ness. 

Thank you for the opportunity of 
presenting our testimony. 


Policy Statement on Wilderness 
Areas, Puget Sound Section, SAF 
Adopted August 1958 


The Puget Sound Section  sub- 
seribes to the principle of multiple 
use of forest and other wild lands; 
meaning by that, a conscious effort 
to manage each unit of land for 
its highest sustained productivity. In 
some cases, this may mean utilization 
of an identical area for several pur- 
at the same time; in others, 
utilization of different parts of an 
administrative unit for different single 
or limited purposes. In all eases, the 
development of management plans and 
policies requiries adequate recognition 
of all resources and benefits, with due 
consideration of the relative economic 
and social values of each resource pre- 
sent and of the effects of utilizing one 
resource upon the stability, value, and 
appreciation of the others. 

Within the framework of these prin- 
ciples, the Puget Sound Section recog- 
nizes the importance and desirability 


poses 
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for preserving as wilderness those 
areas most valuable for that purpose 
so that this and future generations 
may continue to enjoy those benefits 
derived only from lands which retain 
their natural primeval environment. 
More specifically : 

1. Increasing demand by an ever 
expanding population for a multitude 
of products and services from forest 
and other wild lands requires that 
withdrawals for wilderness use must 
be correlated with these demands and 
the total amount of forest and wild 
land available in each region. 

2. Determination of areas consid- 
ered most valuable for wilderness use 
must be predicated upon intensive land 
management studies. Boundaries should 
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American Arborvitae, Bal- 
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Spruce, etc. Free Folder 
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greens at reasonable prices. 
Write today. 
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Dept. jF41 
Fryeburg, Maine 
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Precious 
Seconds! 


Men who fight 
forest fires agree 
that every second 
is precious— 
priceless, in fact. 


And when it 
comes to towers, 
they agree again. 
As they discuss 
strength, weather- 
resistance, engi- 
neering know- 
how and ease-of- 
assembly, the 
name, Aermotor, 
always comes 
first 


o 


“In Observation Towers, 
the Standard of Excellence Since 1888” 


AERMOTOR 
2500 W. Roosevelt Road * Chicago 8, Illinois 





be established only by the responsible 
administrative agencies after careful 
analysis of all economic, social, and 
cultural factors tempered by full pub- 
lie discussion. 

3. The Puget Sound Section strong- 
ly opposes any attempt to establish 
wilderness areas by blanket legislative 
action without exhaustive study of 
individual areas and their inter-rela- 
tionship with other lands in affected 
administrative units. 
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Addition to Consulting 
Foresters Directory 


The following listing should have 
appeared in the Consulting Foresters 
Directory published in the January 
1961 issue of the JourNAL oF For- 
ESTRY : 

James F. Nicklos, Consulting Forester, 


4340 Morpheus Lane, Sacramento 25, 
California. 
Territory: Non-restricted. 
Specialization: 4, 10, 15, 16, 17, 18. 
Special emphasis is placed on 
forest inventories and valuation. 
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Division of Forest 
Management 


O. G. Traezewitz was unable to ac- 
cept the appointment as vice chair- 
man of the Division of Forest Man- 
agement. As there will be no op- 
portunity for an election before Octo- 
ber, Chairman Frank D. Irving has 
asked John C. Witherspoon, Southern 
Pulpwood Conservation Association, 
Atlanta, Ga., to serve as vice chair- 
man for the remainder of this year. 
Mr. Witherspoon has indicated that 
he will be available to serve as chair- 
man next year if requested. 


BRB 


Upper Mississippi Valley 
Section Annual Meeting 


The winter meeting of the Upper 
Mississippi Valley Section was held 
in the Twin Cities, Minnesota, on 
February 3-4, 1961. 

The technical session on the after- 
noon of February 3 was held in the 
Radisson Hotel, Minneapolis. Frank 
H. Kaufert presided. The topie was 
“Opportunities for Industrial Devel- 
opment of Timber Resources in 
Northern Minnesota.” 

Speakers were James T. Morgan 
and Arlie W. Toole, Lake States For- 
est Experiment Station; L. J. Londo, 
Minnesota and Ontario Paper Com- 
pany; Robert A. Joba, Northern 
Pacific Railway; and Richard A. Skok, 
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MIST BLOWER 


New 1961 Models 


The Potts Mist Blower is Ben Meadows’ 
answer to modern forestry’s pressing need 
for a rugged, economical tool for the ap- 
plication of concentrated sprays in brush 
and hardwood control. An enviable record 
of performance has already been achieved 
with the Potts Mist Blower by federal and 
state agencies, industry and other timber 
growers—and the 1961 models, including 
a new economy model, have been greatly 
improved to make them even more service- 
able. For example, a larger fan and outlets 
enable the 1961 models to deliver a third 
more air, thus achieving greater coverage. 


Write today for full details 


With the Potts 
Mist Blower you 
can apply 
herbicides, 
insecticides and 
other pesticides 
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form—effectively 
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Model No. S, with Tank _____ 
Model No. E, without Tank 
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@ Authoritative Guides for Foresters 


FOREST 
MANAGEMENT 


H. Arthur Meyer, Pe State 
Arthur B. Rechnagel, St. 
Regis Paper Co.; Donald D. Stevenson, 
Buckeye ({ ellule se rp.; Romald A. 


Bartoo, Pennsylvania State University 


University 


Just Published. Second Edition of this high- 
ly successful book brings together a wealth of 
technical material and important data 
on recent advances in forest management 
Book clearly describes fundamental considera- 
tions governing the organization and operation 
of forest properties for sustained yield. The 
subdivision of forests and their classification, 
as well as management inventories and the 
place of growth data in management planning 
ire fully covered. Book discusses such specifi 
problems as regulation of even-aged and un 
even-aged forests, determining allowable cut, 
and the use of gross- and net-yield tables 
Includes actual plans for forests in various 
parts of the country. 2nd Ed., 1961. 282 pp.; 
92 ills., tables $8.50 


b asic 


PHOTOGRAMMETRY and 
PHOTO-INTERPRETATION 


WITH A SECTION ON 
APPLICATIONS TO FORESTRY 
Stephen H. Spurr, The | ty of Mich 


Second Edition of “Aerial Photographs in 
Forestry” discusses and utilizes significant de- 
velopments in the techniques of aerial photo- 
graphy, photogrammetry, and the growing art 
of photo-interpretation. It fully covers basic 
principles and methods; brings together spe- 
cialized material on the use of aerial photo- 
graphs in vegetation mapping, forest inven- 
tory, and forest management. Includes many 
aerial photos, illustrations of new 
equipment. “Exceptionally interesting and in- 
structive."—Soil Science. 2nd Ed., 1960 
472 pp.; 170 ills., tables $12 


recent 


ESSENTIALS of 
FORESTRY PRACTICE 
Charles H. Stoddard 


This practical book relates the purposes and 
working methods of applied forestry to the 


problems of efficient, far-sighted forest opera- | 


tion. All major field practices in timber grow- 
ing, logging, forest protection, harvesting, and 
processing are described. “Simple, concise, 
well stated Deserves high praise.” The 
Northeastern Logger. 1959. 258 pp.; 89 
ills., maps, tables $5.50 


USE THIS COUPON TO ORDER 
Please send books checked below 


~] Forest Management, 2nd Ed. 


Meyer et al $ 8.50 


—] Photogrammetry and Photo-!nter- 


pretation, 2nd Ed., Spurr $12.00 


] Essentials of Forestry Practice, 
Stoddard $ 5.50 


{] Check enclosed (] Send COD 


Name . 
jF-8 
Address 


City Zone State 


THE RONALD PRESS COMPANY 
15 East 26th St.,. New York 10 


University of Minnesota School of 
Forestry. 
At the 
Weitzman 


Clepper 


Section’s dinner Sidney 
was toastmaster. Henry 
discussed the 61st annual 
held in Minneapolis 
8-11. The principal 
Prof. Ronald Brown, 


Minnesota Department 


meeting to be 
next October 
speaker was 
University of 
of Speech. 
Section Chairman Frank Frederick- 
son presided at the 
Hall, 
pus, on the morning of 
The annual School of 
Day of 
afternoon. 


business meeting 
on the St. Paul Cam- 
February 4. 
Forestry For- 
followed in the 


in Green 


esters’ events 

The University of Minnesota For- 
estry Club’s award for outstanding 
achievement was presented to Arnold 
R. Johnson of International Falls, 
where he is land commissioner of 
Koocehehing County. 


i 2 


Allegheny Section Holds 
Winter Meeting in 
Baltimore 


Attending the annual winter meet- 
ing of the Allegheny Section held in 
Baltimore, Md., February 10-11, 
some 200 members and guests. 

The technical session on 
ing of February 10 had as its theme 
“A Broad Look at the Small Forest 
Ownership Problem.” The keynote 
speaker was Charles H. Stoddard, Re- 
sourees for the Future, Ine. 

A panel discussion followed, 
erated by Ralph C. Wible. 
were W. S. Swingler, U. 
Service; Wolfgang Koehler, forestry 
attaché of the German 
Maurice G. Brooks of West 
University; and Kenneth B. 
of The Forestry 
tion. 

Three separate sessions were held 
on the afternoon of February 10. 

At the session on forest recreation 
Hubert D. Burke was leader. Speakers 
were George R. Kemp of the Alleghe- 
ny County (Pa.) Department of Re- 
gional Parks; Ralph T. Peace, Mary- 
land Department of State Forests and 
Parks; Sidney Walker, State of New 
Jersey; and Karl Thompson, Penn- 
sylvania Department of Forests and 
Waters. 

A second panel on watershed ac- 
tivity had as its leader Paul M. Felton. 
Speakers were Ivan C. Reigner, North- 
eastern Forest Experiment Station; 
William E. Sopper, Pennsylvania 
State Walter C. 
Sushko, Water 
Supply. 

A third panel was concerned with 


were 


the morn- 


mod- 
Speakers 
S. Forest 


Embassy; 
Virginia 
Pomeroy 


Ameriean Associa- 


University; and 


Baltimore Bureau of 
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small woodlands and private forestry. 
Roe S. Cochran was leader. Speakers 
were Robert H. Bommer, Jr., of M. C. 
Houseworth Lumber Company; Wil- 
liam S. Corlett, Pennsylvania Depart- 
ment of Forests and Waters; and 
John F. Davis, consulting forester. 

The Seection’s dinner was served in 
the Lord Baltimore Hotel. A. R. Bond 
was toastmaster. A Baltimore male 
chorus entertained. 

At the 
reports were made. 


business meeting committee 
The following of- 
ficers were installed: 

George R. Moorehead of 
Jersey, succeeding Ronald A. 
of Pennsylvania, as chairman. 

Paul M. Felton of Pennsylvania ad- 


New 
Bartoo 
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means of killing trees of 
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the large timber growers 
and the U.S. Forest Serv- 
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machine in your T.S.1. 
operations as thou- 

sands of others 

have. 
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ool 
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handles for all 
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Francis W. Sargent, 
Dr. Richard E. McArdle, 
Washington Section, SAF, 


at Presidential Arms, 


L to R: 
(Wyo.); 
chairman, 
ington Section, 
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Lowther Heavy duty tree planters 
insure 
straight root systems. 


Our Sod Scalpers aid survival | 


and growth. 


Six distinctly different models | 


available to cover all soil and | 


terrain conditions. 


ae 
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deep penetration and 


director, ORRRC; Senator Gale MeGee 
U. S. Forest Service; and George Vitas, 
all-day meeting of the Wash 
February 16, 1961, 
vanced from secretary-treasurer to 
vice chairman. 

Henry E. Stasiek, Maryland, 


secretary-treasurer. 
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Washington Section Dis- 
cuses Outdoor Recreation 
An all-day meeting of the Wash- 
ington, D. C., Section was held at the 
Presidential Arms on February 16 
with than 150 members and 
attendance. Section Chair- 
Vitas presided. 


elected 


more 
in 
man George 


guests 


During the morning a panel dis- 
cussed the “Role 
in Forest Land Management,” with 
Section vice chairman Henry F. Wer- 
moderator. Panel 
members were Raymond Moody, In- 
ternational Paper Co., Edward P. 
Cliff, USFS, Thomas L. Kimball, Na- 
tional Wildlife Federation, Rawin i? 
Scoyen, National Park Service, and 
Harold G. Wilm, New York Conserva- 
tion Department. 

Brief talks 


shing serving as 


were made during the 
luncheon by John A. Carver, ZJr., 
Under Secretary of Interior, 


Harold T. 


by 
ot 


and 
Congressman Johnson 
California. 

During the afternoon session Don 
ald J. Morriss delivered a_ technical 
paper “Timber Management on 
Recreation Areas,” and Francis W. 
Sargent reported on the work 
of the Outdoor Recreation 

Review Commission, of 
the executive director. 
McGee (Wyo.), in 
spirited address, 


on 


and 
progress 
Resources 
which he is 
Senator Gale 
interesting and 
underlined the importance of present 
and future problems facing the na- 
tion in the of natural 
resources with on 


an 


conservation 
eniphasis 
problems. 


SAF President Charles A. 


of Forest Recreation | 


water 


Con- 
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WITH BETTER PAINT 


Specially formulated to do the job 
better, easier and more economi- 
cally. Non-settling and non-skin- 
ning. No stirring — no plugging of 
guns — saves time. Greater visi- 
bility and covering capacity — saves 
paint. Extremely durable — and 
— quality controlled to assure uni- 
formity of every shipment. 


WITH BETTER TOOLS 


: 
as | 
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Drawing paint directly from the Nelson 
gallon shipping container, the “Nel- 
Spot” Back-Pack and Side-Pack mark- 
ing outfits are real time savers on large 
scale marking operations. Include re- 
versible nozzle and other time and paint 
saving features of D-103 Gun. 
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You save with the combination of NELSON PAINT and the 
proper “Nel-Spot” marking tool. You will find that the best 
is the most economical 
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naughton was present at the meeting, 


is were past presidents DeWitt Nel- 
son and George L. Drake. 


BBR 


Samuel D. Beichler (1905-1961) 


Samuel D. Beichler, veteran of 31 
with the U. S. Forest 
and for seven years head of Coopera 
Forest Protection in the 
Southern Region, died in Atlanta, Ga., 
February 10, after several weeks’ ill- 
He was 55. 


years Service 


tive Fire 


ness, 
3orn in Philadelphia, Pa., August 
6, 1905, Mr. Beichler was a graduate 
State 
B.S. 


of Pennsylvania 
1929 


He beeame a full time em- 


University, 
class of with a degree in 
forestry. 
ployee of the Forest Service in 1929. 
His first assignments were to national 
forest staff positions in Arkansas and 
Mississippi. Later he supervised for- 
Agriculture De- 
partment flood control survey at Car- 
tersville, 


estry work on an 


and assigned to 
national forest land acquisition work. 
Beichler with 
southern 


Ga., was 


was associated forest 


fire control work in eleven 
states for more than fifteen years anc 


was the Forest Service coordinator for 


It is designed to get even great- 
er utilization from every gallon 
of the always limited supply of 
Water. 


lt is a utility pump in that it 
can be used for Fire Suppression, 
general spraying or for any serv- 
ice where a small volume of 
liquid is to be delivered under 
high pressure 


ton Engine. 


HATTIESBURG 





the 10-State Southeastern Forest Fire 
Compact at the time of his death. 

He was a veteran of World War II, 
and served with the Army in Eu- 
ropean, African, Asiatic, and Pacific 
campaigns. 


H. William Freed (1916-1960) 


H. William Freed, 44, manager of 
the Timber Division of the Longview 
Fibre Company in Longview, Wash., 
died of a heart attack on 
21, 1960. 

He was born in Frankfort, Kansas, 
on June 11, 1916, and graduated from 
Oregon State College in 1941 with a 
B.S. degree in logging engineering. 
He was a member of Xi Sigma Pi, 
and presided as Forester of the Ore- 
gon Chapter during his senior year at 
college. 

Following graduation, Mr. Freed 
went to work for the Ostrander Tim- 
Within a 
year he was promoted to the position 
of logging engineer for the company. 
In this eapacity, he had charge of all 
road and construction. In 
1945, he was hired by Longview Fibre 
Company as logging engineer. He 
was subsequently promoted to forest 


December 


ber Company in Oregon. 


loeation 


engineer and in 1951 became assistant 
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in operation—Compensating By-pass to maintain even pressure at all times and to allow 
operator to open and close the nozzle as water is needed—Overflow connection for return- 
ing excess water back to Tank without waste—Reduction V Belt Drive—Briggs and Strat- 


Our many many years of experience in building Pumps and Forestry Tools and our policy 
of fair dealing assures you that you may buy PANAMA Products with confidence. 


PANAMA PUMP COMPANY 


P O BOX 689 


Compensating by-pass 
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manager of the timber division. In 
1957 he was named manager of the 
division. 

Mr. Freed served in numerous asso- 
ciations and committees relating to 
forestry and forest management and 
was president for the year 1960 of the 
Northwest Oregon Forest Protective 
Association. 


Walter M. Mumma (1890-1961) 


Walter Mann Mumma, 70, Repub- 
licean member of the House of Repre- 
sentatives from the 16th Congressional 
District of Pennsylvania since 1951, 
died February 26 in Washington, D. C. 

Born in Steelton, Pa., November 20, 
1890, he was a 1911 graduate of the 
Pennsylvania State Forest Academy 
at Mont Alto. 
as forester in the then Pennsylvania 
Department of Forestry, he became 


Following five years 


manager of a construction and build- 
ers’ supply company. 

He was elected to the Congress of 
the United States in November 1950, 
and served six terms. He was on the 
Public Works Committee and the 
Ways and Means Committee. 


Mr. Mumma was a member of the 
Society of American Foresters. 


With more than one quarter 
century's experience in building 
small Fire-fighting pump Units 
for Tank Truck service in the 
Control and 
Woods Fires we proudly present 


our Model 200. 


Suppression of 
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Membership Applications | 


and Advancements 


Proposals for admission, advancement, 
and reinstatement received in the Soci- 
ety office during the month of February 
are listed below. 

Action on the eligibility of those pro- 
posed for membership as listed below 
will be taken by the Council as of April 
30, 1961. 

Communications from the voting mem 
bers regarding the membership eligibility 
of these persons should be received in the 
Society office prior to that date. 

Allegheny Section 
Student Grade 

PENNSYLVANIA STATE UNIVERSITY 
Koeur, M. F. 
MelIntire, C. O. 
Patrizio, J. E. 
Waltz, M. J. 
Warner, S. F. 

UNIVERSITY 
Madore, C. R. 
Morris, J. G. 
Smallwood, H. A. 


seary, L. G. 

Fuller, K. B. 

Groff, C. H. 

Gum, P. W. 

Hickok, K. H 

WeEsT VIRGINIA 

suckle, B. T. 

Koenick, L. J. 

Lewis, L. N. 

Junior Grade 

DePietro, G. B., Service Forester, Pa. 
Dept. of Forests & Waters, Cressona, 
Pa. Pa. State, BSF, 1959. 

Luckenbaugh, G. L., Post Forester, Dept. 
of the Army, Baltimore, Md. Pa. 
State, BSF, 1960. 

Winning, G. R., Service Forester, Pa. 
Dept. of Forests & Waters, Warren, 
Pa. Pa. State, BSF, 1952. 

Students Eligible for Automatic 
Advancement 


JEC 


in cinema) 
| Trees the 
| Easy and 


Effective 
Way 


MORE THAN JUST AN INJECTOR 
Positive Automatic Injection 
with Plunger Action 
Provides Complete “frill” 
Saving in Labor and Chemical 
Weight—7 pounds 
$28.00 Delivered 


write for brochure 


TREE-JECT CO. 


P. O. Box 396 Waycross, Ga. 


| O’Hare, J. T. 


| Adams, E. L. 


| Blanchard, G. W. 











PENNSYLVANIA STATE UNIVERSITY 
Glass, R. N. Pero, R. H. 
Perry, P. W. 


Peterson, A. M. 


UNIVERSITY 
Harman, D. M. 
Luzadder, H. R. 
Mitten, G. P. 
Foreback, C. G. Smith, H. C. 
Grafton, A. E. Thayer, J. M. 

Vallelonga, J. F. 


WEST VIRGINIA 


Cones, W. L. 
Davis, R. 


Appalachian Section 
Student Grade 


DUKE UNIVERSITY 


Fasick, C. A. 


Junior Grade 
Perry, T. O., Associate Prof., North 
Carolina State College, Raleigh, N. C. 
(Affiliate 1957). 


Affiliate Grade 
Mays, C. G., Area Forester, W. Va. 
Pulp & Paper Co., Lynchburg, Va. 


| Traylor, P. W., Ass’t. Mgr., Aeme Wood 


Corp., Aeme, N. C. 
Central Rocky Mountain Section 
Student Grade 
CoLORADO STATE UNIVERSITY 
Ehrlich, A. C. Smith, H. B. 
Swartz, R. E. 


Columbia River Section 


Student Grade 
OREGON STATE COLLEGE 
Ness, S. P. 
Sandstrom, H. P. 
Sibley, R. B. 
Vroman, K. M. 
Wiley, D. D. 


Cooley, A. R. 
Goad, J. A. 
Graf, J. F. 


Junior Grade 

Cadman, W. B., Forester, Crown Zeller 
bach Corp., Seaside, Ore. (Reinstate 
ment). 

Spink, L. R., Forester, USFS, Crescent, 
Ore. Univ. Idaho, BSF, 1953. 

Stephen, G. C., Tbr. Appraiser, County 
Assessor’s Office, Medford, Ore. (Re 
instatement ). 

Tombaugh, L. W., Tbr. Sales Officer, 
USFS, Carson, Wash. Pa. State, BSF, 
1960. 

Affiliate Grade 

Sabin, G. E., Forester, USFS, Tiller, Ore. 

Taipale, R. D., Lt. U. 8S. Navy, Ewa, 
Oahu, Hawaii. 


Gulf States Section 
Student Grade 
LOUISIANA STATE UNIVERSITY 
Redhead, J. N. 


Member Grade 

Bloom, R. H., Head Utility Sect., Texas 
Forest Service, Lufkin, Texas (Junior 
1954). 

Carey, W. H., Forest Mgr., Bur. of In- 
dian Affairs, Philadelphia, Miss. (Jun 
ior 1953). 

Craft, H. W., Unit Forester, Interna- 
tional Paper Co., Zwolle, La. (Junior 
1954). 

Mudd, L. S., Consulting Forester, Shreve 
port, La. (Junior 1954). 

Murphy, P. E., Forest Mgr. Farmeraft 
Associates, Inc., Oakdale, La. (Affiliate 
1953 Junior 1954). 

Starr, J. W., Associate Prof., Mississippi 
State Univ., State College, Miss. (Re 
instatement ). 





FREE CATALOG 


of Forestry 
Supplies 


Ask for Catalog No. 6— 
80 pages illustrating 
hundreds of items for 
Forestry . . . Wildlife 
Management and Soil 
Conservation. Buy from ;; 
one source... at | 
moneysaving prices, 
Prompt shipment. 











PACIFIC 
PORTABLE 
PUMPERS 


Standard of Dependability 
for 35 years 


The complete line of Pacific Port- 
able Pumpers was developed by 
Pacific Marine engineers in close 
cooperation with leaders in the 
U.S. Forest Service, and fire sup- 
pression experts the world over. 
There is a Pacific Marine Port- 
able Pumper model for every need 
—from the 38 lb. “5-A” to the 
“WX-10” (shown above) for tank 
trucks. Prices start at $145.00 
(Model BE) 


Write for our free catalog on pumpers, 
hose, nozzles, extinguishers, and related 
fire fighting equipment. 


Pacific Marine =~ 
Supply Co. as3] 


1223 WESTERN AVE SEATTLE 1 


) 








Consulting Foresters 


+ 





Stevens Forestry Service, Inc. 


Timber Estimates @ Timber Marking ¢ Timberland Management 


It it’s Trees or Timber, it's our Business 


P. O. Box 1070 Phone 3-5068 


EL DORADO, ARKANSAS 











Land Surveyors Consulting Forest Engineers 


BELANGER and BOURGET 


86 MOUNTAIN HILL, QUEBEC, 
P.Q., CANADA 


Forest Management and 

Inventories. Estab- Logging plans. Loca- 

lishing of boundary tions for Wood indus- 
lines. tries. 


Forest Surveys and 

















DOMESTIC TROPICAL 


LICENSED TIMBERLAND BROKERAGE 


GREENACRES, INC. 


FOREST CONSULTANTS USING ENGINEERS—APPRAISERS 
FOREST INVENTORIES—DATA PROCESSING 


PERRY O. DONALDSON 
KENNETH E, BEIL 
ALAN C, RANDALL 

CLINTON W. MORROW 


M. P. LAZARA 


General Manager 


4501 RAINIER AVE. 
SEATTLE 8, WASH. 
PArkway 5-7800 








FOREST MANAGEMENT 


Topographic Mapping Forest [:evelopment Studies 


Timber Stand Maps 


Land Classification 


Hammon, ensen ér Wallen 


MAPPING AND FORESTRY SERVICES 
OAKLAND 21, CALIFORNIA 


Forest Inventories 
Forest Appraisals 


660 HEGENBERGER ROAD 


General Photogrammetric and Forestry Consulting Services 














SOIL SCIENTISTS 


T. S. Coile, Ine. 
Forest Land Consultants 


ROUTE 2, BOX 376, VURHAM, XN. C. 
Land Appraisal Timber Inventories 
Forest Management Planning Growth Prediction 
“Forest Management Based on Soil Productivity” 


Phones: 8-9240; 4902 
Soil-Site Surveys 
Research 
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Teate, J. L., Ass’t. Forester, Mississippi 
State Univ., State College, Miss. (Jun- 
ior 1954). 


Affiliate Grade 


| Walker, J. S., Area Forester, Mississippi 


Forestry Comm., Winona, Miss. 


Inland Empire Section 


Student Grade 
UNIVERSITY OF IDAHO 
Middendorf, J. F. 
Trojanowski, J. C. 
Trojanowski, J. W. 


3urr, B. 
Farmer, E. E. 
Heck, D. W. 


Junior Grade 


| Fisher, J. C., Forester, Nez Perce Nat’l. 


Forest, Grangeville, Idaho (Affiliate 
1959). 
Intermountain Section 


Junior Grade 
Parlat, W. H., Forester, Boise Nat’l. 
Forest, Boise, Idaho. Mont. State, 
BSF, 1960. 
New England Section 


Student Grade 
UNIVERSITY OF MASSACHUSETTS 


' Lane, W. M. 


Junior Grade 


| Jones, R. E., Staff, St. Croix Paper Co., 


Calais, Maine (Reinstatement). 
Students Eligible for Automatic 
Advancement 
UNIVERSITY OF NEW HAMPSHIRE 
Allen, J. K. French, C. B. 


New York Section 


Student Grade 
Srare UNIVERSITY OF New YORK 


Sullivan, A. F. 


Junior Grade 

Daoust, R. J., 35-53 161st St., Flushing 
58, N. Y. State Univ. N. Y., BSF, 
1959. 

Malkiewiez, R. J., General Foreman, 
Capital Forestry Co., Ine., Schenee- 
tady, N. Y. State Univ. N. Y., BSF, 
1950. 

Student Eligible for Automatic 
Advancement 
Srate UNIVERSITY oF NEW YORK 

MeConaughy, D. B. 

Northern California Section 


Student Grade 


UNIVERSITY OF CALIFORNIA 


| Dierking, E. T. 


Junior Grade 
Student Eligible for Automatic 
Advancement 


UNIVERSITY OF CALIFORNIA 


| MaeDonald, S. R. 


Member Grade 
Magill, A. W., Research Forester, Pacifie 
S. W. Expt. Station, Berkeley, Calif. 
Univ. Wash., BSF, 1957 (Junior 1957). 


Northern Rocky Mountain Section 


Student Grade 
MONTANA STATE UNIVERSITY 
Conrad, R. M. Meek, K. A. 
Corey, . a Noste, N. V. 
Glade, L. A, Reesman, L. L. 
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MeMi hael, M. D. Roginske, 
Rylander, P. N. 
Junior Grade 
Students Eligible for Automatic 
Advancement 
MonTANA STATE UNIVERSITY 
Smith, D. L. Witt, R. F. 


Associate Grade 
folles, F. D., Fire Control Officer, USFS, 


Eureka, Mont. 


Ozark Section 


Member Grade 
Thomas, W. P., Dist. Ass’t., Ouachita 
Nat’l. Forest, Booneville, Ark. (Junior 
1954 
Affiliate Grade 
Page, B. E., Forester, USFS, Oden, Ark. 
Puget Sound Section 
Student Grade 
UNIVERSITY OF WASHINGTON 
Binkley, V. W. Chaney, M. W. 
Waali, D. R. 
Junior Grade 


Finnis, J. M., 
Natural 
Ore. State, MS, 


Dept. 
Wash. 


Forest Specialist, 
Resources, Olympia, 


1957. 
Affiliate Grade 


Metlen, R. W., 
Mazama, Wash. 


Dist. Ranger, USFS, 


Southeastern Section 
Student Grade 
AUBURN UNIVERSITY 
Pouncey, R. M. 


UNIVERSITY OF FLORIDA 
Marchinton, R. L. 


UNIVERSITY OF GEORGIA 
Davis, J. P. Nix, W. R. 
Jordan, H. M. Parker, C. P. 


Junior Grade 
Drumheller, P. M., 929 Five Mile Rd., 
Birmingham, Ala. (Reinstatement). 


Students Eligible for Automatic 
Advance ment 
UNIVERSITY OF FLORIDA 
Brannon, J. D. Rhyne, J. A. 


Southern California Section 
Junior Grade 
Gordon, -. Ws 5h U. 
Oaks, Calif. Univ. of 
1961. 


S. Army, Sherman 
Calif., BSF, 


Southwestern Section 


Junior Grade 
Jirsa, D. E., 
Ariz. (Reinstatement 
Sehmitt, R. M.., Asst. 
USFS, Lakeside, Ariz. 
BSF, 1946. 


Forester, USFS, Tueson, 
Dist. 
Univ. 


Ranger, 
Idaho, 


Vember Grade 
Barkman, E. C., Asst. Ranger, 
Nat’l. Forest, Payson, Ariz. 
1954). 

Crawford, D. W., Dist. Ranger, 
Alpine, Ariz. (Junior 1954). 
Granfelt, C. E., Range Cons., Ft. Apache 
Agency, Whiteriver, Ariz. (Junior 

1954). 
Hardman, E. D., Forester, Region 3, 
Albuquerque, N. M. (Junior 1954). 
Lyngholm, D. H., Forester, Indian Serv- 


Tonto 
(Junior 


USFS, 


ice, Chinle, Ariz. (Junior 1954). 

McCune, R. W., Budget 
Forest Industries, Phoenix, Ariz. (Jun 
ior 1954). 


Upper Mississippi Valley Section 


Student Grade 
Iowa STATE UNIVERSITY 
Allen, E. E. Cline, J. P. 
serg, M. D. Corporon, V. R. 
suckner, W. L. Norton, C. L. 
Voss, R. L. 


MINNESOTA 
McCaffrey, K. R. 
Skrivseth, B. L. 
Warren, J. S. 
Withrow, R. V. 


UNIVERSITY OF 
Cramer, E. W. 
Johnson, R. L. 
Klein, J. W. 

Lytle, G. W. 
Member Grade 
Allen, M. R., 


Trees, Ine., 
1954). 


Asst. Forester, Halverson 
Duluth, Minn. (Junior 


Affiliate Grade 
Peura, R., Asst. Area Forester, 
of Cons., St. Paul, Minn. 
ment). 


Dept. 
(Reinstate 


Wisconsin-Michigan Section 
Student Grad¢ 
MICHIGAN COLLEGE OF 
AND TECHNOLOGY 
' Flechsig, A. R. 
Magnuson, K. C. 


MINING 


Artis, R. G 


MICHIGAN STATE UNIVERSITY 
Eckert, G. A. Lawrence, J. L. 
Forster, R. B. Proebstle, J. L. 

Young, R. A. 


Junior Grade 
Madison, R. J., Asst. Forester, Unper 
Peninsula Power Co., Houghton, Mich. 
Mich. College of Mining & Tech., BSF, 
1957. 
Peters, J. E., 418 Grant Avenue, Sheboy 
gan, Wis. Yale Univ., BSF, 1956. 


Students Eligible for Automatic 
Advancement 

MICHIGAN StTaTe UNIVERSITY 
Adams, W. J. Nigl, R. M. 
Brohn, P. D. Plevel, S. R. 
Carroll, A. J. Rhodus, G. I. 
Clemens, D. L. Schultz, R. P. 
Gissibl, R. P. Smith, R. W. 

Hendee, J. C. Snowden, W. C. 
MacGregor, J. R. Yates, D. M. 


No Section 


Cerresponding Grade 


Qui, Le Vinh, Student, Michigan State | 


Univ., East Lansing, Mich. 





Director, S.W. | 


PAUL T. WINSLOW 
Consulting Forest Engineer 


ESTIMATES—APPRAISALS—MANAGEMENT 
STAATSBURGH-ON-HUDSON, N. Y, 











ADIRONDACK FORESTRY, INC. 
David E. Strong Donald E. Peterson 


Consultants 
Estimates, Appraisals, Marketing 
Management Plans, Tree Planting, Preservation 


WILMINGTON, NEW YORK 











FOREST PROPERTY 
Estimates—Appraisals—Management 
Prentiss & Carlisle Co., Inc. 


107 Court Street Bangor, Maine 








GION B. HOOKER 
Consulting Forester 
1072 ANZIO ST. 
CRESCENT CITY, CALIFORNIA 








WESTERN TIMBER SERVICES 
California-Oregon-Washington 
Robert E. Kleiner 
Arcata, California 


Arcata Hotel Bldg. — VA-2-1333 








JOHN G. GUTHRIE 
Consulting Forester 


BOX 517 WIGGINS, MISS. 


PHONE WALNUT 8-4958 











THOMAS F, SCHWEIGERT, 
RF, RLS, 


Consulting Forester 
Land Surveyor 
Penney Building, Petoskey, Michigan 











FORESTRY 
SERVICES 
FOR 


P. O. Box 564, Brookhaven, Miss. 
703 James Bivd., Signal Mt., Tenn. 


SOUTHERN TIMBER MANAGEMENT SERVICE, INC. 


I, 


TIMBER LOANS AND FOREST SEED 
HOME OFFICE: P.O. Box 7527, U.S. Highway 280 South, Birmingham 13, Alabama 


TIMBERLANDS 
AND 
TIMBER OPERATIONS 


404 Montgomery Ave., Sheffield, Ala 


138 West Magnolia Avenue Auburn, Alabama 











622 North Water Street 
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GEORGE BANZHAF & COMPANY 


BRoadway 6-2062 


Consultants to the Wood Using Industries 














JACK E. WINN 


Forest Land Evaluation 
Tree Farm Management 


OLYMPIA, WASHINGTON 
3544 SO. QUINCE Fleetwood 2-0465 











WILLIAM A. EASTMAN, JB. 


Censulting Forester 
Complete Professional Service 


SEATTLE 1, WASHINGTON 


410 j. GREEN BUILDING 
"Phone MAin 4-2814 











TREE FARM 
MANAGEMENT SERVICE 
1166-7th Avenue, West, Eugene, Oregon 

Protection—Reforestation—Inventory 

Utilization— Research 


Verne D. Bronson, Chief forester, Phone 5-537! 








ALBERT G. HALL 


Forestry Relations Counsel 
Consulting Forester 
Member, Association of Consulting Foresters 
B10 18th St., N.W., Washington 6, D.C. 








FRANK J. LEMIEUX 


Forester 


1015 WHITNEY BUILDING 
NEW ORLEANS, LA. 








Consulting Forester Forest Surveyor 


JOHN STOCK 
Specializing in Adirondack Forest 
and Tax Problems 


Box 311 Tupper Lake, N. Y 








G.£. Knapp e OD. L. Martindale 


Consulting Foresters 
4435 Pio Nono Ave. Macon, Georgia 
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American Pulpwood Association 
1961 Annual Meeting 


The American Pulpwood Associa- 
tion held its 1961 annual meeting at 
the Hotel Rooseveit, New York City, 
February 20-23. About 250 attended. 

Meetings of the Committees on For- 
est Management, and Safety and 
Training were held. Chairmanning the 
various committees were D. B. Dem- 
eritt, Dead River Co., Bangor, Maine, 
Forest Management; C. S. Herr, 
Brown Co., Berlin, N. H., Safety and 
and §S. K. Hudson, 
tainer of America, Brewton, 
Ala., Technical Programs. 

Meetings were held of the legislative 
committee, chairmanned by K. A. 
Swenning, Scott Paper Co., Chester, 
Pa.; the statistics committee, chair- 
manned by R. C. Barienbrock, The 
Mead Corporation, Chillicothe, Ohio; 
and the technical program committee, 
Hudson, Con- 
Brewton, 


Training; Con- 


Corp. 


chairmanned by S. K. 
tainer Corp. of America, 
Ala. 

The importance and long-range re- 
lationships of their woodlands organ- 
izations to the pulp and paper indus- 
try were discussed by a panel of com- 
pany executives during the Tuesday, 
February 21, session. 

D. E. Hess, president of the As- 
sociation (the Glatfelter Pulp Wood 
Company, Pa.) was 
moderator of the four-man panel. 

J. R. Kimberly, Kimberly-Clark 
Corp., Neenah, Wis., the 
long-range trends of the pulp and 


Spring Grove, 


discussed 


paper industry. 

T. T. Dunn, Union Bag-Camp 
Paper Corporation, New York, N. Y., 
described the type of woodlands or- 
ganizations which will be required to 
meet future industry demands. 

J. L. Tower, International Paper 
Co., New York, N. Y., explained the 
relationship of 
tions to corporate public relations. 


woodlands organiza- 








POMEROY & McGOWIN 


FOR ES T M 


Monticello, Arkanses 


ANA GER S§S 
Chapman, Alabama 











KEITH CRANSTON, Forestry ConsuLTANT 
LELAND, MISSISSIPPI ( HEADQUARTERS ) 
Professional services and nationwide loans. 


Supervision of estates; 
Forestry Personnel Placement with Industry. 


Management; Marketing; Appraisals; 


| honorary 
| 1958-1960. 
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J. W. MeSwiney, The Mead Corp., 
Chillicothe, Ohio, pointed out the 
long-range relationships of pulpwood 
costs to the rate of return on produets 
produced. 

Two sessions related to current de- 
velopments in pulpwood production, 
both at home and abroad, featured 
the February 22nd session. 

Paul M. Dunn, St. Regis Paper Co., 
moderated the panel “Related 
Pulpwood Production.” 

A. W. Greeley, U. S. Forest Service, 
the withdrawing of com- 
mercial forest lands from timber pro- 
duction 


on 


discussed 


for other uses. 

D. D. Stevenson, Buckeye Cellulose 
Corp., explained new developments in 
forest genetics. 

T. N. Baker, St. Regis Paper Co., 
described the present and future po- 
tential of pulpwood chip production 
and utilization as determined from a 
national survey. 

R. R. Edgar, Bowaters Southern 
Paper Corp., reported on stabilization 
of pulpwood production. 

The afternoon session, chairmanned 
by A. W. Nelson, Jr., Champion 
Paper & Fibre Co., diseussed pulp- 
wood production, methods, and mar- 
kets abroad. 

C. BR. Abitibi Power 
and Paper Co., Ltd., summarized re- 
cent developments in Canada. 

A. C. Shaw, Champion Paper & 
Fibre Co., reported on pulpwood har- 
vesting methods in South Ameriea. 

A. J. Panshin, Michigan State Uni- 
versity, showed slides which illustrated 
new forestry and logging techniques 
and developments in the U.S.S.R. 

R. E. O’Connor, American Paper 
and Pulp Association, explained the 
progress which is being made in us- 
ing various fibres as well as pulpwood 
in Asia. 

Lowell Besley, Pulp and Paper Re- 
search Institute of Canada, showed 
slides which illustrated recent develop- 
in Canadian woodlands re- 


Silversides, 


ments 
search. 

At the dinner G. W. Amidon, Minne- 
sota and Ontario Paper Co., Interna- 
tional Falls, Minn., was presented an 
plaque as past president, 


Representatives of pulp and paper 
companies sponsoring the Southern 
Pulpwood Production Research Proj- 
ect met to discuss progress. A group 
of firms interested in the forest prod- 
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ucts industry in the southeastern 
United States has authorized a com- 
prehensive study by Battelle Memorial 
Institute of wood production in the 
region, 

One purpose of the project will be 
to study existing methods of produc- 
ing wood and, by applying modern 
techniques of research and transporta- 
tion of forest products from the stump 
to the consumer, if the information 
developed suggests. usable technologi- 
eal improvements, woodland owners, 
dealers, and the 
general public stand to benefit. The 
use of manpower and equipment will 
be studied im order to determine how 


lovver 
oggers, 


consumers, 


these factors influence wood produe- 
tion and transportation to the user. 
Since weather conditions greatly affect 
operations of the forest products in- 
dustry, the effects of weather on men 
and machines will also be considered 
in detail. 

W. S. Bromley is executive secre- 
tary of the American Pulpwood As- 
sociation. 





Private & Industrial 





Crown Zellerbach Reports 
on Hunter Use 
Increased hunting activity on Crown 
Zellerbach Corporation’s 13 Washing- 
ton and Oregon tree farms during the 
1960 season was recently reported by 
the company’s Forestry Department. 
A total of 25,076 
2.000 than in 


hunters—some 


more 1959—-bagged 
3,726 big animals on Crown 
Zellerbach lands. These included 2,939 
613 elk, 134 19 bobeats, 
and 21 coyotes. The deer count was 
up 87] 1959, while 17 less elk 
were taken. Bear kill figures increased 


by 63 animals, 37 of them taken by 


game 
deer, bear, 
over 

paid trappers. 


All tree 
hunters 


units 
fishermen 


farm were open to 
during 1960 
but some areas, where logging opera- 


tions 


and 
were under way, were closed 
during the work week. Because of ex- 
treme fire hazard lands were 
closed for several days at the begin- 
ning of the deer season. 


some 


According to George H. Schroeder, 
Crown Zellerbach chief forester, there 
was little vandalism, and fire loss due 
to untended hunters’ fires was low. 


Joins Industrial Forest 
Association Staff 

Wheat has been ap- 
pointed forester on the staff of the 
Industrial Forestry Association at 
Nisqually, Wash., according to W. D. 
Hagenstein, executive vice president. 


Joseph G. 


He wil] work under the supervision 


of Dr. J. W. Duffield, 
rector of the Association’s forest tree 
improvement program. 

Wheat, who served with the Coast 
Artillery during World War II, was 
graduated from the College of For- 
estry, Iowa State University, in 1949. 
He received a Master degree in plant 
breeding in 1955 from the same 
school. For the past ten years he has 
been on the staff of Iowa State Uni- 
versity specializing in plant breeding. 

Wheat is helping establish Associa- 
tion seed orchards for growing im- 
proved seed for the Association’s for- 
est nursery, and will check results of 


technical di- 


seedlings grown from improved seed 
in the field. 
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ing of the plaque, a highway sign 
which identifies the nursery was also 
unveiled. 

Harry Lee Baker, Jr., and Harry 





L. P. DZULYNSKY 
Consulting Forester 
Complete 
Professional Services 
2140 N. Pierce Street 
Arlington 9, Virginia 
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Florida Nursery Dedicated 
to First State Forester 


The Florida Board of Forestry 
dedicated what was formerly known 
as its Olustee Nursery to the memory 
of Florida’s first state forester, Harry 
Lee Baker, on December 7, 1960. 

Mrs. Harry Lee Baker, Sr., widow 
of the Florida 
administrative head, unveiled a bronze 
plaque renaming the nursery the 
“Harry Lee Baker Memorial Nur- 
sery.” Simultaneously with the unveil- 


Forest Service’s first 


Harry Lee Baker, Jr., and his mother 
Mrs. Harry Lee Baker, Sr., shown by the 
plaque which dedicates the Harry Lee 
Baker Memorial Nursery at Olustee, 
Florida. 





EDWARD F. STEIGERWALDT 


Consulting Forester 


Tomahawk Wisconsin 
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Old 
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Lee Baker III planted a seedling as 
a living memorial beside the 
on which the plaque is mounted. 
Baker was Florida’s first state for- 
ester, and served from 1928 until 1940. 
foth the Florida Forestry 
and the Florida Service 
established by the 
in 1927. 
Henry J. Malsberger, 
ager of the Southern Pulpwood Con- 


Joard of 
Forest were 


State 
general man- 
presided over 


Malsberger 


was Florida’s second state forester. 


servation Association, 


the dedication ceremony. 
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boulder 


Legislature 


C. Huxley Coulter, Florida’s third 
and present state forester, delivered a 
brief address and introduced honored 


guests. 


Director of Interior’s Technical 
Review Staff Selected 


Charles H. Stoddard has 
named to head the department’s Tech- 
nical Review Staff, Secretary of the 
Stewart L. Udall 


in February. Composed of specialists 


been 


Interior announced 
in the resouree conservation fields, the 
staff provides advisory and staff co- 
ordination services to the 
and the 
policy matters. 


Secretary 
Secretariat on program and 

Prior to his appointment, Stoddard 
was for five years a resource economist 
with Future, Ine. 
John B. Bennett who had 
been director of the Technical Review 
Staff since May 1957. 

Stoddard received a B.S. in for- 
estry in 1935 and a M.S. in forest 
economies in 1938, both from the Uni- 
Michigan. He did further 
graduate study at the University of 
Univer 


Resourees for the 


He suceeeds 


versity of 
Wisconsin and at Princeton 
He served as a forest economist 
U. S. Forest 
1940, and as an 
with the Bureau of Agricultural 
Economies from 1941 to 1943. Fol- 
World War II, during which 


he served as a lieutenant in the Navy, 


sity. 


with the Service from 


1936 to economist 


lowing 


Stoddard was awarded the Charles 
Lathrop Pack 
Research fellowship. 

From 1953 to 1955 Stoddard 
consultant to the Legislative Forestry 
Study Minnesota. He 
has served as consultant to the Senate 
Smal! 
of the 
Areas, 


Forestry Foundation 


was 
Commission in 


Susiness Committee, member 


Task 


consultant to the 


Foree for Distressed 
Wisconsin 
Department of Resource Development, 
and the New Hampshire Planning; and 
Development Commission. 

New York Survey of Salaries 
Points Up Inequities 


At the request of New York’s Gov- 
ernor Nelson A. 


tive, 


Rockefeller an objee- 
independent, and _ professional 
comparison of state salaries with those 
paid by private industry has_ been 
completed. This survey was conducted 
by MeKinsey & Company, Inc., Man- 
agement Consultants of New York 
City. 

Of particular interest to New York 


foresters, the survey shows that begin- 


| ning professional salaries paid in pri- 


vate employment are at least 20 per- 
cent higher than in the state service. 
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In the intermediate professional posi- 
tions (Grades 16-25) it was found that 
cash compensation of individuals in 
analogous positions in private employ- 
ment averages 27 percent above state 
salaries. The disparity in compensa- 
tion was found to be even greater at 
the higher professional levels. Private 
salaries averaged 34 percent above 
state salaries at the assistant commis- 
sioner level. 

The survey points up the fact that 
public and private employers’ experi- 
that 
sional workers, i.e., chemists, biologists, 
engineers (and foresters), who are 
perhaps the most sought-after type of 
employee by the state at this time, can 
be recruited only if the state offers 


ence reveals beginning profes- 


cash compensation substantially equiv- 
alent to that offered 
ployers. Once employed, cash compen- 


by other em- 


sation must remain nearly equivalent 
to obtain employees in professional 


positions. 
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FOR SALE 
Slash, Loblolly, Longleaf 


Shortleaf Pine Seed 


In Wholesale Quantities 


Treated with Rodent and 
Bird Repellent For Direct Seeding 


For over ten years 
a dependable source 


for 


Southern 
Pine 
Seed 


SOUTHERN SEED 
COMPANY, INC. 








Baldwin, Georgia 
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BASIC ECONOMY 
SMALL LOGS! 


IN | 

| LEW Rid pine forests of 

| 7 choking brush. Use R-H 
GROW Injection Fluid or spray 


GARRETT mca with L. V. Brush Rhap; 
Sturdy 


Tree Farmer. — 


contains 2,4,5-T formulated 
PRE-LOGGING for economical pine release. 
4-wheel drive 


. aheel steering For free information write 


First tractor designed 100% for tree farming with 4-wheel 
drive and steering. front axle oscillation. Cives faster skid- 
Reduces road building, site 
disturbance. Write for specifications and production records 


ding, lower operating cost 


Garrett-Enumclaw Co., 800-] Stevenson Av., Enumclaw, Wash. 


Beattie Heads USFS 
Watershed Work 
Beattie, 

forester in charge of the 


Byron assistant regional 
Division of 
Eastern Re- 


Service, Upper 


Management, 
vion, U. §S. Forest 
Darby, Pa., has been promoted to di- 
Watershed 
Management at national headquarters, 
Washington, D. C. He 
Gordon R. Salmond, who recently re- 


> . 
Resource 


rector of the Division of 


replaces 


tired after nearly 40 years of govern- 
ment service. 

A native of California, Mr. Beattie 
from the 
College ot 
1935 and immediately accepted a posi- 
with the U. S. Forest 


Serving in positions of increasing im- 


graduated University of 


California’s Forestry in 


tion Service. 


portance on California national for- 
1948 to 1954, he 
vanced to the position of supervisor 
of the Sierra National Forest. In 1954 
Washington, D. C., 
and served for two years 


from was ad- 


ests 


he transferred to 
as assistant 
director in the’ Division of Fire Con- 
trol. Since 1956, he has been assistant 
Eastern Re- 


headquarters at 


regional forester of the 
vion with 


Darby, Pa. 


Upper 


Thomas W. McKinley Retires 


Thomas W. MeKinley recently re- 
tired at age 70 after than 30 
federal service. At the 

adviser to Haiti 
the International Cooperation Admin- 
istration. Mr. McKinley has been in 
forestry work since 1915, a 
the SAF since 1919. 
Ohio State 
B.S. in 


more 
vears of time 


he was torest with 


active 
member of 

After graduation 
University in 1915 
forestry McKinley 
to work with the Indian 
remained with it until 1921, exclusive 
of 14 months in the Army in World 
War I. He transferred to the 
Land Office in 1921 


from 
with a 
immediately went 


Service and 


Gen- 


eral and then 


Wat-roccine 
‘S 


9 
Fe 


GARRETT SA 





U. S. 
1925, serving in Idaho and Virginia. 
From 1930 to 1936 he 
privately owned forest in Kentucky, 
returning to the Forest Service in its 
Southern Region in 1937, following a 
short period with the Agricultural Ad- 
justment Administration. In 1942 he 
went with the Board of Economic 
Warfare and worked for two 
in Eeuador in balsa wood production. 
Additional federal service has in- 
cluded the War Production Board, the 
Bureau of the Census, and the Office 
of Price Stabilization. He joined ICA 
in 1953, working in Viet Nam, Hawaii, 
Haiti. 

Mr. MeKinley is making his home 


entered the Forest Service in 


managed a 


years 


and most recently in 


in Clearwater, Fla. 


Charles P. Mead Retires 


Charles P. 
of technical 
Land Management, Department of the 


Mead, assistant director 
programs, Bureau of 
Interior, retired effective February 4, 
1961, with 27 years of federal service. 
He plans to engage in consulting work 
in the land management field. 

Mead, a native of New York State 
and a 1932 graduate of the Depart- 
ment of Forestry, Cornell University, 
joined the U. S. Forest 
1933. From 1935 to 1941 
district forest ranger on the 
Washington National Forest, Virginia. 
Prior to entering the Army Air Corps 


Service in 
he served as 


' 
George 


in 1942 Mead was a district ranger on 
the White Mountain National Forest, 
New Hampshire. Upon 
from the armed forces, he returned to 
the George Washington National For- 
est as a staff assistant. 

In 1948 he took 
and returned to Cornell to engage in 


separation 


leave of absence 
graduate study, receiving a Master de- 
gree in public administration in 1950. 
In July 1950 he transferred from the 
Forest Service to the Bureau of 
Animal Industry, Department of 


PINE 


Reasor-Hill Corporation, Box 36JF, Jacksonville, Ark. 


Agriculture, as chief of Section, Em- 
ployee Training, Relations and Safety. 
In October 1952 he transferred to the 
Bureau of Land Management to ae- 
cept a district manager’s position in 
Russellville, Ark. In 1954 he 
transferred and promoted to the East- 
ern States Office in Washington, D. C., 
where he was chief of Land Classifica- 
tion and Forestry. In September 1956 


was 


Mead was appointed assistant director 
in charge of the technical activities of 
Lands, Minerals, Range, Forestry, 
Cadastral Engineering and Interna- 
tional Cooperation. In this position he 
coordinated activities for Di- 
rector Edward Woozley. 


these 





Schools 





Yale Institutes New Program 
in Forest Pathology 


The Yale School of Forestry an- 
nounces an expansion in its program 
of graduate instruction and research 
in forest pathology. Training offered 
at the doctoral level will have greater 
emphasis on physiological and_bio- 
chemical aspects of forest disease and 
wood products deterioration problems 
than heretofore has been available in 
the United States. At the same time, 
the conventional program in the de- 
seriptive phases of the subject will be 
maintained, especially at the Master 
level. To initiate this new program, 
the School has appointed Dr. Ellis B. 
Cowling as assistant professor of for- 
est pathology, to succeed Dr. J. S. 
Boyce who retired as professor emeri- 
tus in 1958. Facilities for instruction 
and research in physiological as well 
as descriptive aspects of forest pathol- 
ogy are being installed in the School’s 
new Greeley Memorial Laboratory. 
Nearly 10,000 acres of School forests 
are available for field work in three 
different forest types in New England. 
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NOW... More Help from HUDSON 
in your program of hardwood -and 
brush control in pine timber stands 


HUDSON “928” 


(SCHEFENACKER) 


, 4 REAL FIND in your search for low-cost methods of 
controlling hardwood and brush in pine timber stands. This port- 
able, powerful mist sprayer discharges herbicides as a super-fine 
mist that can be drifted 35 to 40 feet through undergrowth. 
This is the machine that will get you into inaccessible areas— 
it goes wherever a man can go. Or, it can be carried in a jeep or 
on a tractor, with enough herbicide for a full day’s coverage of many acres. 
Superbly designed, the Hudson “*928”’ is easy to use, simple to keep in top operating condition. 
Light weight materials are engineered into a rugged compact unit that puts only 35 lbs. on a 
man’s back when empty; takes up very little space on jeep, truck or tractor. The highly efficient 
3 h. p. engine drives the fan at high speed to blast air at a velocity of 390 ft. per second. 
The Hudson ‘928’ can also be used for insect and disease control on seed orchards. It is 
quickly convertible for use as a duster—and, with an accessory tank—for wet-dusting. 
The cost? Be surprised—send coupon to find out how downright little this machine costs. 


SPECIALIZED FORESTRY AIDS FROM HUDSON 





HUDSON FOREST GUN—A 
compression sprayer specially 
made for use as a marking gun 
basal or spot weed sprayer, 
coating hardwood log ends 
against checking or insect 

PEERLESS* FOREST SPRAYER—Better, lower cos iy O OZARK* FIRE PUMP—A double act ng pump with damage. 24% ga galv. or 
‘ hardwood and brush growth with big capacity equir pistol grips. Continuous, high-pressure stream on , stainless steel tank. 2 discharge 
gh going in dense stand both in and out strokes. Easier, less tiring to operate » \ heads (one for marking 
sed in forestry work than single-action pumps. Pistol grip handle more ; one for spraying) 
40 ft comfortable in high-pressure pumping 


es 


und, providing 
vers 25-50 acr 


AIL THI 

FOR FREE INFORMATION ' H. D. HUDSON MANUFACTURING COMPANY JOF-41 
589 East Illinois Street - Chicago 11, Illinois 

SIGN OF THE BEST BUY Gentlemen: Please send me complete information on: 

Hudson “928” Power Mist Sprayer 

Peerless Power Forest Sprayer 

Hudson Forest Gun 

Ozark Fire Pump 


HUDSON 


Name 
Company 
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The program will be administered by 
the School of Forestry, in cooperation 
with the 
Microbiology, Biochemistry at 
Yale the Connecticut 
Agricultural Experiment Station, and 
the Forest Insect and Disease Labora- 
the Northeastern Forest Ex- 
periment Station, U. S. Forest Serv- 
ice. 


Departments of Botany, 
and 


University, 


tory of 


holds and M.S. 
degrees from the State University of 
New York Forestry at 
Syracuse University, a Ph.D. in plant 
pathology and biochemistry from the 
University of Wisconsin, and a “Filo- 


Dr. Cowling B.S. 


College ot 


sofie Licensiat” degree in physiological 
botany from the University of Upp- 
sala, His 
eludes a three-year appointment as 
pathologist at the U. S. Forest Prod- 
uets Laboratory at Madison, Wis., and 
year as a U. S. Publie Health 
Service postdoctoral fellow at the Uni- 
versity of Stockholm the Bio- 
Institute of the University 
of Uppsala. 


Sweden. experience in- 


one 


and 
chemical 


Cornell Program in Natural 
Resources Conservation 

Cornell University is now offering 
“Natural 
an area of concentration for graduate 
study. An 


Resources Conservation” as 


interdisciplinary 
in resources 


program 
development may be 
built by the appropriate selection of 
This 
those 
professional 


major and minor subjeets. pro- 


gram is only open to who al- 


ready have training in 


one of the specialized fields concerned 


with natural resources management 
(forestry, fisheries or wildlife manage- 
ment, hydrology, agronomy, soil con- 
trained 


social 


those 
the 
publie 


servation, ete.), or to 


professionally in some of 


sciences (economics, admin- 


istration, ete.) who are now concerned 
with natural 
In either 


perience is required. The program is 


resources development. 


case, professional job ex- 
especially oriented toward natural re- 


source managers who are moving into 
higher policymaking. 
Some possible major or minor subj- 
ects in addition to this one are: agri- 
cultural policy and economic develop- 
the administrative 
gional planning, public 
tion, soil and water engineering, soils, 
fishery biology, wildlife management, 
forest photo- 
graphic studies, land economics. 


echelons of 


ment, process, re- 


administra- 


conservation, aerial 


A new interdisciplinary seminar 
has been instituted as an integrating 
core for this program. Last year the 
seminar focused on water resources 
and produced a_ proposal 
development in a 
watershed in New York. This year the 
focus is on “The Determinants of 
Land Use.” The program is centered 
in the Department of 
Contact Professor Lawrence 8S. Hamil- 
ton, Fernow Hall, Cornell University, 
Ithaca, N. Y. for further information. 


for re- 


sources specific 


Conservation. 


Iowa Professor on Assignment 
in Indonesia 

Prof. Dwight W. the 
Iowa State University Department of 
Forestry recently left for the Univer- 
sity of Indonesia, Bogor, Java, where 


Jensend of 


he is employed by the University of 
I.C.A. 
teach 


Kentucky under an contract. 
Prof. will 


wood technology, forest products, and 


Bensend courses in 
logging and advise on the selection of 
equipment and the development of a 
The University 
is building a new College of Agricul- 
the first buildings to be 
erected will house the forestry school. 

Prof. 
from Iowa State University will ex- 
tend through October 1962. 


forestry curriculum. 


ture and 


Bensend’s leave of absence 


Wood Technologist Joins 
Missouri Forestry Staff 


Pastoret has been 
assistant the 
staff of the University of Missouri 
School of Forestry, R. H. Westveld, 


director of the School, has announced. 


James P. ap- 


pointed professor on 





PROCEEDINGS 
(1960) 


Washington, D. C. Meeting 


\ special volume containing all Division and General 
Session papers presented at the Society's 60th Annual 
Meeting held in Washington, D. C., November 13-16, 1960. 
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Pastoret will devote one-half his 
time to research in wood technology. 
In addition, he will teach courses in 
timber 
and preservation, and wood deteriora- 
tion. 

A native of North Dakota, the new 
staff B.S. and M.S. 
degrees in wood technology at the 
University of Michigan. For the past 


wood technology, seasoning 


member earned 


two years he has been working on his 
Ph.D. degree at North Carolina State 
College. He plans to complete this 
work soon. 

Pastoret fills the staff position for- 
merly held by Lawrence Leney who 
resigned to join the staff of the Col- 
lege of Forestry, University of Wash- 
ington, Seattle. 


N. Y. College to Mark 
50th Anniversary 

The fiftieth anniversary of the State 
University College of Forestry at 
Syracuse University, Syracuse, N. Y., 
will be celebrated April 12-14, 1961. 
An extensive and 
scholastic events as well as general 


program of social 
and technical sessions are planned for 
alumni and visitors. 


Allied 


Southern Pulpwood Conservation 
Association Officers Elected 

J. E. MeCaffrey, vice president of 
International Paper Company, Mobile, 
Ala., president of the 
Southern Pulpwood Conservation As- 








was elected 


sociation for 1961, at the organiza- 
tion’s annual meeting, held February 
7-8 at the Roosevelt Hotel in New 
Orleans, La. Nearly 500 delegates 
from 12 southern states 
tendance. 


a? 


Ga., director of 


were in at- 
Bridges, Jr., of Savannah, 
woodlands for Union 
Bag-Camp Paper Corporation, was 
elected vice president of the associa- 
tion. 

The pulpwood group also selected 


a 13-member board of directors group 


MUSSER TREES MAKE BETTER TIMBER 





Because of Selected Seed, Good Heredity, Scientific 
Methods of planting and propagation, Musser trees 
grow and thrive where others may fail to survive. 


Musser offers a wide range of seedlings and trans- 
plants at a price made possible through large quantity 
production. For example: 


NORWAY SPRUCE 
Fast Growing per 1000 
2-yrs., 5'to 10”-—-$35.00 
3-yrs., 10 to 18”—$45.00 


Theme: “FPorestry’s Expanding Horizons” 


Pree Catalog 


with wholesale planting list 
compared with or- and Christmas Tree 
dinary seedlings. Growers’ Guide. 


MUSSER FORESTS, INC. I INDIANA, PA. i 


*Heavy Roots and 
Sturdy Tops of 
Musser Seedlings 


Postpaid $5 per copy 
Send order with check. 
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to serve with Mr. McCaffrey and Mr. 
Bridges during the current year. 

Mr. McCaffrey, who has more than 
10 years’ forestry experience in the 
United States, Canada, the Balkans, 
Central America, and the Philippines, 
was an organizing member of the 
Fifth World 


is currently a member of the Advisory 


Forestry Congress. He 


Council to the President’s Outdoor 


Recreation Resources Review Com- 
mission. He has been, or is now, an 
numerous tor- 
estry United 
States, including the American Pulp- 
wood Association, Forest 
Products Industries, Ine., and The 
American Forestry Association, 

Mr. Bridges, a native of Norfolk, 


Va., is a director and a member of 


officer or director of 


organizations in the 


American 


the executive committee of the Ameri- 
can Pulpwood Association and served 
as chairman of the finance committee 
of SPCA in 1960. A former woods 
manager for Hollingsworth and Whit- 
Mobile, Ala., and 
Paper 


ney Company, i 
International Company, in 


Georgetown, 8S. C., he joined Union 


sag-Camp Paper Corporation eight 
years ago. He is also currently serving 
as director of the Forest Farmers As 


sociation. 


Redwood Region Conservation 
Council Elects Officers 

Wagener, 
Ukiah, was elected president of the 


Roy G. Masonite Corp., 
Redwood Region Conservation Coun- 
cil at the 
Eureka, Calif., January 27, 1961. 


annual meeting held in 
Officers elected with him by the 
Alfred H. Merrill, 


Samoa, vice presi- 


group included: 
Georgia-Pacifie, 
dent; Lowell J. Chapman, Areata Red 
wood Company, Arcata, treasurer; and 
Walker B. Tilley, Valley, 
secretarv-manager. , 
Elected 


three new 


Redwood 


for three-year terms were 
RRCC 
Larry 


members to the 
board of directors, including: 
T. Marshall, U. S. 
Arcata; 


Redwood Co., 


Plywood Corp., 
Agrons, Rockport 
Rockport; and R. R. 
Chaffee, Berkeley. 


Bernard 


Virginia Forests, Inc., Holds 
Eighteenth Annual Meeting 

The eighteenth annual meeting of 
Forests, Ine., the state for 


association of 


Virginia 
estry Virginia, was 
held in Richmond on February 1 with 
an attendance of 160 members and 
guests. 

At the business meeting a report on 
the association’s progress and activi 
ties was given by William E. Cooper, 


executive director. Henry Clepper, 
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SAF 
luncheon speaker. 
A program devoted to “Wilderness 


executive secretary, was the 


Areas—Their Place in Virginia” fea- 
tured M. M. Sutherland, Virginia De- 
Eeo- 
nomie Development; A. H. Anderson 
of the George Washington National 
Forest; Col. J. D. Snow of the U. S. 
Corps of Engineers; and H. 8. James 


partment of Conservation and 


of Union Bag-Camp Paper Corpora- 
tion. 
George W. state 


gave a report on the work of the Di- 


Dean, forester, 
vision of Forestry. 

At the association’s annual dinner, 
I. T. Haig of Asheville, N. C., gave 
an illustrated talk on “Developments 
in World Forestry.” 

The annual award 
Year in Forestry” 
Coleman Hayes of Cumberland, a for- 
Division of 


“Man of the 
went to Joseph 
ester with the Virginia 
Forestry. 





Forestry Employment 





S.A.F. members are privileged to insert one 
60-word advertisement in this column without 
charge. Forest industries desiring to employ 
foresters may insert advertisements at the rate 
of $4 per column inch. Copy must be received 
by the end of this month for an advertisement 
to appear in the issue after next. 

Obviously the Society cannot assume re- 
sponsibility beyond making it possible for pro- 
spective employee and employer to enter into 
negotiations. 


Position Available 


Wood utilization specialist for resource devel- 
opment project in eastern Kentucky. Master's 
degree, or bachelor’s degree plus experience, 
in wood utilization required. Experience should 
include wood using industries, sawmilling, and 
logging. Salary dependent on education and 
experience, but quite adequate Position in 
cludes fringe benefits, government civil service 
insurance and retirement privileges 

Apply to Prof. O. M. Davenport, Forestry Sec- 
tion, Agricultural Experiment Station, University 
of Kentucky, Lexington, Ky. 


Positions Wanted 


Position in logging or management desired. 
Western states or foreign. Forestry graduate, 
31, married. Western and Alaskan experience 
include most phases public land management, 
private engineering, logging, consulting. Pri- 
vate pilot. Presently in private recreation 

Box F, Society of American Foresters, 425 Mills 
Building, Washington 6, D. C. 


Professional forester with 10 years experience. 
B.S.F. Penn State University 1950. Five years 
with State Conservation Department—forest 
inventory, farm forestry, and county forest 
management. Private consulting forestry; tree 
planting, timber cruising, timber stand im- 
provement and management. Real estate ap 
praiser; timber and land evaluation. Desire 
position commensurate with experience and 
opportunity for advancement. Northeast pre 
ferred. 

Box G, Society of American Foresters, 425 Mills 
Building, Washington 6, D. ¢ 

Forester, 
responsibility and 


B.S.F. 1957: Wants position with 
advancement with  pro- 
fessional organization. Information on request. 
Box H, Society of American Foresters, 425 Mills 
Bldg... Washington 6, D. C. 





alf mule... half gator 


Hi dependable! 


Conway Contracting Co., Conway, S.C., 
produced an average of 75 cords of pulp per 
week with two T-340's when other crews were 
mud-bound. The T-340 has pull-power to skid 
better than three tons per trip. 


In even most adverse working conditions the International* 
T-340 is a heavy producer. Ground clearance of 12 in. and 
1,848 sq in. of ground contact with 14-in. shoes float the T-340 
or TD-340 over gooey muck that would strand an alligator. 
In tight places, planetary steering enables your operator to 
maneuver this compact crawler finger-tip-easy around trees and 
stumps with the agility of a mule. Excellent power-to-weight 
ratio gives more than three tons of pull. 

Greater built-in brawn where it counts gives the 47-hp* T-340 
mule-toughness to resist the shocks and strains of heavy woods 
duty. Yet fuel costs—gasoline or Diesel—are amazingly low. 


* Maximum engine horsepower at standard conditions 


: Test the woods-worthy 

; fae et ( : T-340 yourself. Ask your 
athens". lets 22 2p Rae» nearby IH dealer for a dem- 
‘PARTS and SERVICE onstration soon. For new 
eo: EVERYWHERE: logging tractor catalog, 
cert Pi $0 rate 2 write International Har- 
vester Co., Dept.‘ JF -4 
P.O. Box 7333, Chicago 80, 


5,000 dealers backed Illinois. 
by 12 parts depots 
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Mr. John Barry of Occidental, California writes: ‘| have had 3 chain 
aws of top brand names. But when it comes to my new Homelite Chain 
Saw, | wouldn't trade it for all the other ones. As far as | am concerned 


the only chain saw | would recommend is the Homelite." 


Thank you, Mr. Barry. Your experience is 
just one more proof of how Homelite chain 
Saws perform on the job. For instance, take 
the new Homelite 700-D 

Here's a truly versatile saw. It combines di- 
rect drive speed with greatly increased power 
for long hours of heavy duty cutting. Fells 
trees up to five feet in diameter but weighs 
only 19 pounds, less bar and chain 

Its many new features give you greater de- 
pendability, too. New powdered steel clutch 


HOMELITE?*A DIVISION OF TEXTRON 


4104 RIVERDALE AVENUE, PORT CHESTER, NEW YORK « IN CANADA: TERRY MACHINERY CO. LTD. 


spider is stronger, lasts longer. New Plastisol 
ends completely seal the air filter. Long flange 
chain guide plates feed the chain smoothly 
into the bar groove, extend the life of both 
chain and bar. And a new fuel cap relief valve 
assures you of positive venting at all times. 

Try the new direct drive Homelite 700-D. 
Ask your nearby Homelite dealer for a free 
demonstration. 

You can find his name in the Yellow Pages 
of your telephone directory. 


weekly after small down payment 


e only 19 pounds, less bar and chain 

* fells trees up to 5 feet in diameter 
straight blades from 12” to 30” 
16” plunge-cut bow and brush cutter 
attachments 


INC. - 



































